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ABSTRACT
The impacts of climate change are disproportionally felt across the planet, with small island 
developing states some of the countries most at risk. Furthermore, climate change may 
compound existing problems such as over harvested resources, leading to knock-on effects on 
national economies. Both direct and indirect stressors may impact communities differently 
based on their level of exposure to stressors, their intrinsic sensitivity to these stressors, and 
their ability to adapt to stressors.
This study aims to answer the primary research question: Why are some communities more 
vulnerable than others? A vulnerability assessment is used to identify both vulnerable and 
non-vulnerable attributes of Solomon Islands’ communities. Surveys comprised a 
comprehensive questionnaire to draw inference on each vulnerability category; sensitivity, 
exposure and adaptive capacity, along with their various components and subcomponents. An 
analysis of household and community livelihood strategies was conducted to compliment 
vulnerability scores and provide a deeper understanding of livelihood practises.
As is expected of small island states, exposure presents the biggest threat to coastal 
communities. Within this category, environmental changes and personal exposure from 
shoreline erosion and safety at sea provide evidence of high vulnerability. Within the 
sensitivity category, the cultural importance of fishing, as well as attachment to place and 
fishing, renders communities more vulnerable. Simultaneously, local ecological knowledge 
and economic dependence on resources other than fishing proved to be resilient attributes by 
decreasing vulnerability. Low vulnerability scores for the adaptive capacity category were 
achieved by communities where physical capital, such as community infrastructure, was 
evident. A lack of both institutional support and bridging of social capital were attributes 
which contributed to community vulnerability.
This study has identified key attributes that have both positive and negative effects on the 
vulnerability of Solomon Islands communities. Having done this, I have also attempted to 
determine the drivers that render some attributes more vulnerable than others. It is 
acknowledged that the drivers of all key attributes of vulnerability is required to determine 
areas where adaptation plans will be most effective. Importantly, drivers of high vulnerability 
should not be considered as the primary focus of adaptation planning, but also the drivers of 
low vulnerability, such as community cohesion, which provide resilience within 
communities.
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CHAPTER 1
1 INTRODUCTION AND RESEARCH RATIONALE
1.1 Problem identification
1.1.1 Global climate change
Climate change is an on-going process, with impacts observed in numerous ecosystems to 
date (Parmesan and Yohe, 2003; Dulvy et al., 2008). These impacts may affect communities 
both directly and indirectly. For example, rising sea levels may impact coastal communities 
directly through coastline erosion and damage to coastal infrastructure (Cambers, 2009). 
Indirectly, communities may be affected through impacts on its resources, such as changes in 
the distribution and abundance of fish stocks (Barange and Perry, 2009). Although society 
has traditionally managed to successfully adapt to past variations in climate (Coulthard,
2008), future scenarios predict considerable change to occur over a shorter time scale than 
has thus far been experienced (IPCC, 2007; Smith et al., 2015b). This increased rate of 
change may result in impacts which many resource dependent communities may find difficult 
to overcome (O’Neill, Oppenheimer and Hansen, 2004).
The anthropogenic forces responsible for climate change are mostly due to the actions of 
developed countries, but the connectivity of ocean and air currents ensures that these effects 
are disproportionately felt across the globe (Kasperson and Kasperson, 2001). Climate 
change impacts are predicted to be particularly severe in poorer countries due to its 
inhabitants being more reliant on natural resources and less suited to adapt to change (Allison 
et al., 2009; Cinner et al., 2009). Inhabitants may therefore lose access to changing resources, 
leading to a further increase in poverty. Climate change effects may also result in increased 
catches of certain species, such as the Maine lobster (Frumhoff et al., 2007). The additional 
opportunities offered by climate change may therefore also run the risk of going unexploited 
due to benefits being unrecognized by resource users as well as them lacking the appropriate 
means to successfully exploit a new or changing resource (Cinner et al., 2012).
Vulnerability is defined as the susceptibility of a system which is unable to cope with an 
adverse impact or disturbance (IPCC, 2001). As per the IPCC’s definition, exposure, 
sensitivity and adaptive capacity are all functions of vulnerability. The measures used to 
determine these three categories vary depending on the system and scale addressed by a 
study. Simplified, exposure refers to stressors exerted on a system, while the sensitivity of the
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system to these stressors leads to impacts on the system. Finally, adaptive capacity constitutes 
the system’s ability to recover from, or cope, with the impacts.
1.1.2 Research rationale
Rural communities are generally regarded as the most vulnerable of communities. This 
perception arises from the combined effects of their low income, high levels of resource 
dependency and attributes associated with their physical locations (Adger, 1999; Allison et 
al., 2009; Cinner et al., 2012; Morzaria-Luna, Turk-Boyer and Moreno-Baez, 2014). 
Additionally, rural communities may also be characterised by limited institutional support, in 
the form of financial, government or aid agencies (Ahammad, 2011), as well as low numbers 
of community infrastructure items such as schools and hospitals (Cinner et al., 2013b). 
Vulnerability is defined as the susceptibility of a system which is unable to cope with an 
adverse impact or disturbance (IPCC, 2001).
Converse to characteristics which have negative effects on communities by increasing their 
vulnerability, are those which decrease vulnerability by providing resilience. Resilience 
comprises the ability of a system, including individuals within a system, to deal with adverse 
impacts (Birkmann et al., 2013; Cinner et al., 2013a). Local ecological knowledge (LEK), for 
example, has been used by rural communities to adjust fishing and management practises in 
response to disturbances (Colding, Folke and Elmqvist, 2003; Aswani and Lauer, 2014). The 
identification and preservation of such resilient characteristics are equally important to a 
community’s well-being as the intervention required for vulnerable characteristics (Adger, 
2005).
As a small island state, Solomon Islands faces a number of threats from climate change and 
other anthropogenic related stressors (Mimura et al., 2007). Foremost of these is sea level rise 
and its associated wave forces. This threat has already been observed to have a significant 
impact in areas of the Solomon Islands where five islands recently became submerged 
(Albert et al., 2016). Related to this is the salinization of water sources and agricultural areas 
(Bennett et al., 2014). The trend of an increase in sea level for Solomon Islands is projected 
to remain at a rate almost triple that of the global average (Australian Bureau of Meteorology, 
2014). Decreasing annual rainfall also threatens the water security of communities who 
depend on rainwater for day to day use. The effects of these stressors on livelihoods are 
further compounded by macroeconomic shocks which cause increases in imported products 
such as rice and fuel (Macdonald, 2014).
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1.1.3 Thesis objectives and research questions
The goal of this study is to identify key attributes of vulnerability within five different 
Solomon Island coastal communities. This was done as the first phase of a project which 
extends to adaptation planning and the practising of adaptation options to ultimately decrease 
community vulnerability.
This goal was achieved by addressing three objectives for each of the five communities:
1. Performing a standardized vulnerability assessment, developed by Howard et al. (in 
prep);
2. The analysis of household livelihood strategies, and;
3. The analysis of community livelihood strategies.
Research questions that drove this study are as follows:
• Which stressors have the highest potential impact on individual Solomon Islands 
communities?
• What attributes of the socio-ecological system leaves communities susceptible to 
these stressors?
• What attributes of the socio-ecological system make communities less susceptible to 
stressors?
• What are the livelihood strategies employed by Solomon Islands households?
• How do livelihood strategies compare between communities?
1.1.4 Solomon Islands as part o f GULLS
The Global Learning for Local Solutions (GULLS) project is an international collaboration 
aimed at reducing the vulnerability of marine-dependent coastal communities in the Southern 
hemisphere. Having identified a number of regions which are at risk of increased oceanic 
warming (Hobday and Pecl, 2013), hotspots were selected where resource dependent 
communities are likely to be affected. These hotspots are characterized by communities 
which range in level of social and economic development. As the effects of climate change 
are global, similar stressors may be experienced by communities from different countries. By 
assessing the vulnerability of these communities, and the adaptations techniques used to
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address it, GULLS hopes to develop an adaptation framework for communities characterised 
by similar stages of development and under threat of similar stressors. Solutions will 
ultimately include providing and implementing adaptation options for communities in order 
to lower their vulnerability to climate change. The hotspots which have been identified focus 
on communities in Brazil, Australia, South Africa, Madagascar, India and Solomon Islands. 
This thesis features the vulnerability assessment of coastal communities in Solomon Islands.
1.2 Theoretical context
The broad nature of climate related research requires the involvement of multiple scientific 
disciplines (Cardona, 2003; Fussel and Klein, 2006). As such, many concepts may be prone 
to change, and it is therefore necessary, for clarification purposes, to conceptualize some 
relevant terms occurring throughout this thesis.
1.2.1 Climate change and human effects
The Inter-governmental Panel for Climate Change (IPCC) defines climate change as 
“changes in the mean and/or variability” of climatic properties “which persist for an extended 
period of time” (IPCC, 2007). The term climate change therefore broadly includes the natural 
changes in climate as well as changes occurring as a result of anthropogenic activities. 
Fluctuations in Earth’s climate are common throughout history (Salinger, 2005). Our planet 
has previously experienced periods of increased carbon dioxide (CO2) concentrations, which 
has subsequently lead to a global warming of the atmosphere and oceans (Pearson and 
Palmer, 1999).
The high rate of increase in CO2 concentrations currently, is a result of human activities, 
initiated by the industrial revolution, which has led to an unprecedented effect on the global 
climate (Smith et al., 2015b; Mann et al., 2016). Greenhouse gasses (GHG), of which CO2 is 
a major constituent, serves as a mechanism for the biggest, and most well-known of these 
effects (Stocker et al., 2013). The presence of GHG in the atmosphere creates a greenhouse 
effect by serving as a barrier to long-wave radiation reflected from Earth’s surface, resulting 
in these waves being retained in the atmosphere (Karl and Trenberth, 2003).
The retention of long-waves causes the atmosphere to heat up, leading to a variety of knock 
on effects. Apart from GHG, numerous other mechanisms relating to urbanization and land 
use are also responsible for climate change effects. Knock-on effects include variability in
4
temperature extremes, variability in precipitation, decreased snow and ice cover, as well as 
sea level rise (Karl and Trenberth, 2003).
The effects of climate change on ecological systems are still poorly understood. The decline 
in coral abundance, known as coral bleaching, (McClanahan, 2003) and a shift in distribution 
and abundance of fish stocks (Barange and Perry, 2009; Jung et al., 2013) have already been 
observed. Agricultural systems may in turn be affected through changes in the land suitability 
of crops, their yields, and the incidence of disease (Fields, 2005). The timing of seasonal 
activities of organisms, geographical range shifts, altering community structures, and the 
threat of invasions are further ecological impacts of climate change (Walther et al., 2002).
Although climate change presents one of the biggest threats to ecological and social systems, 
it is by no means the only one. Macro-economic shocks may affect households negatively 
through increased prices of petrol and food (McDonald, 2014), while over harvesting of 
resources and environmental degradation results in adverse ecological impacts (Renaud, 
2006). These adverse effects are often further compounded by climate change.
1.2.2 Socio-ecological systems
The potential effects of climate change span across systems. Impacts within the ecological 
subsystem could result in both positive and negative impacts in the social subsystem and vice 
versa. Anthropogenic driven climate change, for example, impacts ecosystems through 
warming ocean temperatures (Stocker et al., 2013), which results in the shifting distribution, 
abundance, seasonal migrations and reproductive patterns of exploitable fish species (Walther 
et al., 2002). This, in turn, affects the human social and economic systems if less or more fish 
is caught. The households in the socio-economic subsystem, therefore, are affected indirectly 
by increasing ocean temperatures when households, instead of relying on their usual supply 
of fish, have to spend money to buy food. Additionally, households may be affected directly 
if warming seas lead to the increased severity of cyclones. It therefore makes sense, when 
speaking of climate change impacts, to regard them as interrelated socio-ecological systems 
(SES) (Perry, Barange and Ommer, 2010).
Complex relationships exist within, as well as between, SESs. These complex relationships 
accentuate the need to include both ecological and socio-economic aspects in studies and 
follow the effect of, for example, an ecological impact all the way through to the end users in 
the social subsystem. Additionally, adaptive responses of the social components may affect
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the functioning and productivity of an ecosystem (Holling, 2001; Carpenter et al., 2009).
Perry and Ommer (2010) acknowledge the need for better understanding of coastal SES due 
to the complicated interactions in the system. Better understanding of SES will serve to 
provide managers with the holistic outlook necessary for effective management of the 
combined systems (Perry, Barange and Ommer, 2010).
1.2.3 Risk and resilience
Terms commonly encountered within the climate change discourse are resilience and risk. 
These terms fall under the disaster risk management (DRM) school of thought, whereas this 
thesis is centred on the climate change adaptation (CCA) school. Nonetheless, various 
similarities exist between DRM and CCA, which allows a certain level of harmonization of 
the two. Risk is regarded as “the potential for physical, social, economic, environmental, 
cultural or institutional consequences or losses, in a given area over a period of time” (Slovic, 
2000). Immediate similarities can be drawn between risk and vulnerability, which the IPCC 
defines as “the degree to which geophysical, biological and socio-economic systems are 
susceptible to and unable to cope with, adverse impacts” (IPCC, 2001). Both risk and 
vulnerability infer possible damage to a system, based on the effect of stressors and the 
intrinsic susceptibility of that system to stressors. Resilience, on the other hand, comprises the 
ability of a system, including individuals within a system, to deal with the effect of hazards or 
stressors (Birkmann et al., 2013). Therein also lays similarities with the concept of 
vulnerability. “Dealing with the effects of hazards or stressors” can be refined into adaptation 
and coping practises (Birkmann et al., 2013), concepts which comprise the adaptive capacity 
and sensitivity components of vulnerability respectively and are discussed below.
1.2.4 Vulnerability
The term vulnerability is often encountered across various fields, with various associated 
meanings for the word (Fussel, 2007). Here, I refer to the IPCC Third Assessment Report’s 
definition of vulnerability, summarily stated as the “susceptibility of various systems which 
are unable to cope with adverse impacts” (IPCC, 2001). Vulnerability assessments are 
generally used to “systematically integrate and examine the interaction between humans and 
their physical and social surroundings” (Hahn, Riederer and Foster, 2009). Vulnerability 
assessments have been used in various studies, ranging from social application (Adger, 1999; 
Williams et al., 2008; Hahn, Riederer and Foster, 2009; Ahsan and Warner, 2014; Morzaria-
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Luna, Turk-Boyer and Moreno-Baez, 2014), to ecological application (see De Lange et al., 
2010).
As per the IPCC’s definition, exposure, sensitivity and adaptive capacity are all functions of 
vulnerability. The drivers of climate change, such as GHG emissions, result in various effects 
on the chemical and physical environment. These effects, also known as stressors, may lead 
to impacts on the ecological component of an SES. The degree of impact, however, depends 
on the level of exposure the ecological subsystem is adverse to and its intrinsic sensitivity to 
such stressors. The adaptive capacity of the ecological subsystem constitutes its ability to 
recover from, or cope with, these impacts. The overall impact of a stressor on the ecological 
subsystem, after it has adapted to it, then constitutes the input stressor of the socio-economic 
subsystem, and so moves on to the second component of the SES (see (Figure 1.1). Here, 
exposure relates to the degree the socio-economic subsystem is exposed to a given stressor 
transferred from the ecological subsystem, while its sensitivity represents the degree to which 
this stressor impacts the socio-economic subsystem. Adaptive capacity constitutes the ability 
of the SES to recover from, or cope with, these impacts (Mumby et al., 2014)
Vulnerability can be lowered by either decreasing a system’s exposure to stressors or by 
increasing its adaptive capacity to deal with the impacts. Due to the large scale of 
intervention required to manage some stressors, like oceanic warming and cyclones, exposure 
is the more difficult of these components to be influenced (Mumby et al., 2014). Where 
decreasing exposure mostly requires large scale intervention driven by policy and 
infrastructure, adaptive capacity can be increased through changes at the ground level by 
resource users and other community members who are most at risk to the impacts. This 
especially holds true for poorly institutionalized countries, such as Solomon Islands, where 
rural fishing communities receive little to no assistance from government agencies (Aswani, 
1997; Adger and Vincent, 2005; Allison et al., 2009).
1.3 Introduction to Solomon Islands
1.3.1 Geography, history and politics
The Solomon Islands is a small islands state situated in the south western Pacific with a 
geographic location of 9.4667° S, 159.8167° E. It lies on an archipelago ridge east of Papua 
New Guinea and northwest of Vanuatu. The country consists of over nine hundred islands, of 
which Gaudalcanal hosts the capital city Honiara. Apart from Gaudalcanal there are five
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other main island groups to be found within the country, namely Choiseul, the New Georgia 
Group, Isabel, Malaita and Makira. More than 600 000 people live in the nine provinces of 
Solomon Islands.
It is possible that Solomon Islands have been inhabited since 23 000 years B.P., when pre- 
Lapita populations migrated from Papua New Guinea, Australia and Tasmania when these 
territories were combined into one continent (Gosden, 1993; Allen and Kershaw, 1996). In 
more recent times the Spanish came across the Solomon Islands in 1567, and failed in a 
subsequent attempt at colonization in 1595 (Jack-Hinton, 1969). It was eventually the British 
who claimed Solomon Islands when Captain Gibson of the HMS Curacoa declared Solomon 
Islands as a British Protectorate in 1893 (Roberts-Wray, 1966). Independence from the 
British was reached in 1978, and Solomon Islands have since been governed as a 
constitutional monarchy with a democratically elected government.
1.3.2 Climate and El Nino effects
The tropical location of the Solomon Islands ensures a humid climate with high annual 
rainfall. The annual minimum and maximum temperature has steadily been increasing since it 
was first recorded in 1951, and lately averages around 27.5°C (Figure 1.2) (Salinger, 2005). 
This trend of increasing temperatures is predicted to persist in accordance to all emission 
scenarios, with temperature increases ranging from 0.4°C -  1.0°C expected in 2030 under the 
high emission scenario (Australian Bureau of Meteorology, 2014).
The wet season for Solomon Islands occurs from November to April, in which the majority of 
the total annual rain falls (Australian Bureau of Meteorology, 2014). The amount of annual 
rainfall has shown a slight decrease over past 60 years, with considerable variation occurring 
due to the El Nino Southern Oscillation (ENSO) (Figure 1.2). The general trend reveals 
higher annual rainfall during La Nina years due to a cooler and wetter rainy season, while El 
Nino causes a warmer and drier wet season. As the frequency of both extreme La Nina (Cai 
et al., 2015) and El Nino (Cai et al., 2014.) events are predicted to increase in the future, more 
yearly variation in rainfall can be expected across the Solomon Islands.
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Figure 1.1 Average annual temperature (dots and line) and rainfall (bars) for Munda, 
Solomon Islands. Light bars indicate El Nino years, dark bars La Nina years, and grey bars 
neutral years. Source: Australian Bureau of Meteorology (2014).
Between the years 1969 and 2009, 138 tropical cyclones have passed within 400 km of 
Honiara at an average of three per season (Figure 1.3). These cyclones are however not as 
severe as those felt in nations such as Vanuatu and Fiji due to Solomon Islands generally 
being considered to lie outside of the cyclone corridor. Storms have however caused flooding 
on the Islands of Gaudalcanal, Malaita, Makira and Isabel, which has led to damaged 
infrastructure and agriculture, and in some cases, even the loss of lives (Australian Bureau of 
Meteorology, 2014). The frequency of tropical cyclones is predicted to decrease globally, and 
has also been the case for Solomon Islands (Australian Bureau of Meteorology, 2014). 
Intensity of storms, however, may increase as severe El Nino events increase (Australian 
Bureau of Meteorology, 2014; Annamalai et al., 2015).
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Figure 1.2 Number of tropical cyclones passing within 400km of Honiara. Source: Australian 
Bureau of Meteorology (2014).
Melting ice caps and a warming expanding ocean is predicted to cause a rise in sea levels 
worldwide (Rahmstorf, 2007; Nicholls and Cazenave, 2010). The sea level of the Solomon 
Islands has increased on average by 8 mm per year since 1993, which is considerably more 
than the global average of 2.8-3.6 mm per year (Australian Bureau of Meteorology, 2014). 
The effect of the ENSO on sea level appears to be of greater significance. Strong El Nino 
events, driven by a shifting wind patterns, results in the sea level of the tropical western 
Pacific dropping by as much as 30 cm below average (Figure 1.4) (Becker et al., 2012). 
Conversely, sea level in the eastern Pacific may rise by as much as 35 cm (Wyrtki, 1985). La 
Nina causes the opposite to occur, to a less extent, when sea level increases in western Pacific 
and decreases in the east (Chowdhury, Chu and Schroeder, 2007). With the frequency of 
extreme ENSO events predicted to increase in the future (Glynn, 1990), so too may the 
variation in sea level of Solomon Islands (Australian Bureau of Meteorology, 2014; 
Widlansky et al., 2015).
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Figure 1.3 Extreme low sea levels occurred during August 2015 in parts of the western 
Pacific associated with the ongoing strong El Nino. Data from AVISO satellite 
measurements. Source: Widlansky et al. (2015).
The average sea surface temperature (SST) of Solomon Islands has consistently remained 
around 29°C since 1994 (Figure 1.5). Due to the holding capacity of water, the increase in sea 
surface temperatures has been less pronounced than that of surface air temperatures (Rayner 
et al., 2003). Recently, however, NOAA reported that SST around the globe has continued to 
reach record heights, such as in July 2015, which was the highest average SST ever recorded 
or the tropics.
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Figure 1.4 The maximum, average, and minimum monthly water temperature for Honiara, 
Solomon Islands. Source: Australian Bureau of Meteorology (2016).
1.3.3 People o f the region
As in other Pacific nations, the Solomon Islanders also adhere to a system of tribal 
governance (Hviding, 1996; Aswani, 1997). Rural areas are particularly prone to retain 
traditional governance as the presence of a formal government is mostly perfunctory. Tribal 
districts are governed by either a single chief, or a number of “big men”, who function as 
administrators of tribal territory. Authority is gained through one’s filial links within the 
tribe, with priority given to those who are direct descendants of the tribe’s founding figure. 
Members may participate in conversations relating to the governance of tribal matters, and 
possess jural control over a territory, depending on their heritage. Within the New Georgia 
tribal districts such rights may be gained through both patrilineal and matrilineal descent if an 
individual’s lineage can be traced within the tribe. Those who enter a tribal district from 
elsewhere, either through marrying into the group or immigration, may possess fewer rights- 
such as being allowed to use a resource but not participate in discussions surrounding the 
management of a resource (Aswani, 1997).
Since the abolishment of head-hunting in the early 19th century, intermarriage has resulted in 
diverse community assemblages and numerous spoken languages (Bennett et al., 2014a). The 
result of these intermarriages is that New Georgian communities are well connected, both 
locally and interregionally, through tribal affiliations. Tribal members can therefore claim 
rights to various territories for resource utilization based on kinship ties (Aswani, 1997). The
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languages spoken in north New Georgian and Marovo Lagoon communities are Kusaghe, 
Hoava, Vahole, Marovo, Bareke, and Vangunu (Hviding, 1996), while Roviana is the spoken 
language of communities around the Roviana Lagoon (Aswani, 1997). Pidgin English, 
developed when workers from various parts of the country communicated during their time 
on the copra plantations (Aswani, 1997), and is commonly spoken around all parts of the 
Solomon Islands.
1.3.4 Biodiversity
Islands are predominantly of volcanic origin, where rich soils combine with a high annual 
rainfall to sustain its vast expanse of beach, lowland, and mountain rainforests. Other than 
rainforests, terrestrial habitat types also include mangroves and freshwater swamp forests 
(Brookfield and Hart, 1971; Aswani, 1997). Although vegetation cover in the area is thick, 
plant biodiversity is poorer than that of Papua New Guinea and Indonesia (Whitmore, 1969). 
The New Georgia Group only has few endemic mammals, with several species of flying 
foxes and other bats, a number of tree marsupials, rodents, and a dugong species present. 
Other animal groups such as bird and reptile species are regarded as more abundant within 
the region, although poorly documented (Wolff, 1969). Marine ecosystems are comprised of 
rich species assemblages (Richards, Bell and Bell, 1994), supported by various habitat types, 
including marine lakes, barrier reefs, coral atolls, grass beds, mudflats, river mouths, 
mangrove forests, estuarine bays and coastal lagoons (Aswani, 1997).
1.3.5 Coastal livelihoods and ecosystem dependency
Rural Solomon Islanders primarily live a subsistence lifestyle which, for the most part, 
consists of crop production and fishing activities (Bennett et al., 2014a). ‘Gardening’ is the 
term used to refer to agricultural practises for growing fruits and vegetables for subsistence 
purposes. Crops are either grown on family owned grounds or ground allocated to them by 
the village chief (Aswani, 1997). Gardens may constitute large areas when tribal members 
keep their gardens together and may also be located on a separate island if space is limited 
around the village. The majority of crops grown in these gardens are cassava (Manihot 
esculenta), yams (Dioscorea alata), taro (Colocasia esculenta), sweet potatoes (Ipomoea 
batatas), pana (Dioscorea esculenta), coconut (Cocos nucifera), sugar cane (Saccharum 
spp.), bananas (Musa spp.) and papayas (Caricapapaya) (Aswani, 1997). Other than for its 
nutritional purposes, coconut fruit is also used to make copra. This requires coconuts to be
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husked in order to get the kernel of the fruit, which is then dried and coconut oil extracted. 
Areca palms are planted around household and garden properties for its provision of betelnut 
(Aswani, 1997). Betelnut is chewed for recreational use to effects similar to that of caffeine 
and nicotine and often sold from the household or at markets. ‘Home stores’ are household- 
run enterprises which supply basic food and household items to the local community.
Marine food account for the majority of animal protein consumed, with the national per 
capita intake regarded as some of the highest in the world at 33 kg/person/year (Bell et al., 
2009; Connell, 2014), while that of coastal communities amounts to a considerable 118.3 
kg/person/year (Bell et al., 2009). Domestic chicken and pig, and more seldom hunted game, 
such as opossums, birds and pigs, may also supplement protein intake (Aswani, 1997).
Globalization has somewhat driven communities away from the traditional subsistence 
economy. Economic ventures have emerged in both urban as well as rural areas which 
provide income generating opportunities to community members. Ventures around the New 
Georgia Group include the establishment of a tuna cannery at Noro, logging, and mining 
activities. The younger generations are increasingly participating in these wage-related 
activities and spending less time on traditional subsistence practises (Aswani, 1997).
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CHAPTER 2
2 METHODS 
2.1 Study area
The Solomon Islands was chosen as the study site for its proximity to the “East of 
Micronesia” hotspot identified by Hobday and Pecl (2013), and forms part of the top 10% of 
the world’s hotspots which are warming the fastest. Additionally, small island developing 
states (SIDS) are also recognized as particularly vulnerable social-ecological systems due to 
the number of threats faced from climate change (Mimura et al., 2007), prioritizing them as 
areas of necessary vulnerability research (Burton and van Aalst, 2004). Nazareth, Nusa 
Roviana, Michi, Dunde and Chumbikopi are all communities located in the Western Province 
of Solomon Islands. These five Solomon Islands’ communities differ in terms of number of 
households, their distance to regional centres and overall community infrastructure. This 
ensures a representative sample of communities within the region. Of these communities, 
Nusa Roviana and Dunde are found in the Roviana Lagoon while Nazareth, Michi and 
Chumbikopi are found within the Marovo lagoon (Figure 2.1).
^  New Georgia, Solomon Islands
( /  Nusa Roviana, Roviana Lagoon 
Q  Nazareth, Marovo Lagoon 
^  Michi, Marovo Lagoon 
Q  Chumbikopi. Marovo Lagoon 
^  Dunde, Roviana Lagoon
New Georgia
/Siam _
*  #
*  Mandcu? 'M j #
Figure 2.1 a) The location of New Georgia, Western Province, Solomon Islands and b) 
communities sampled within the New Georgia Island Group. Source: Google maps (2015).
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2.2 Data collection
No pre-testing was done for the Solomon Islands region due to the high costs involved in 
travelling to the area. Complications such as a lack of printing facilities prevented the 
modification of the questionnaire on-site. However, a researcher with 23 years’ work 
experience in the area and a complete grasp of two local languages modified the 
questionnaire to suit the specific environment. A second researcher received training in 
conducting the same survey in South Africa, before performing it in the Solomon Islands 
Hotspot. This improved the reliability and consistency of the data gathered across hotspots.
Table 2.1 Number of households surveyed from each community in June of 2015.
Community name Number of households per 
community
Number of households 
surveyed
Nazareth 85 30
Nusa Roviana 96 28
Dunde 118 17
Michi 15 12
Chumbikopi 48 20
Four translators with proficiencies in English and at least two local languages were employed 
to perform the surveys questionnaires. Before heading to the field, translators were trained to 
understand the point addressed by each question, after which they would agree upon the 
wording they would use when translating in the field. Questions were therefore translated 
from English into the local language in situ in the field, and the respondents’ answers 
recorded in English. In most cases Pidgin English was the local language used, while Roviana 
and Marovo dialects were used to a lesser extent.
Before conducting surveys, consent was first obtained from the village chief or elders. Upon 
arrival in the village, a household register was requested from the village organizer. Except 
for Dunde, a random sample of at least 30% of the total number of households in the village 
was selected (Table 2.1). The targeted respondent was the head of the household, unless they 
were unavailable, in which case a household member with knowledge of the workings of the 
household was interviewed. If no household members capable of answering survey questions 
were present, any of the adjacent households were approached until suitable respondents 
were found. Overall 110 surveys were completed across the five different communities.
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Table 2.2 Comparison of vulnerability frameworks, their advantages, disadvantages, 
appropriate spatial scale and examples where they have been used in recent vulnerability 
studies. Adapted from Howard et al. (in prep).
Framework Advantage Disadvantage Spatial scale Focus area Study
IPCC 2001 Includes both Very broad level Global National (Allison et
ecological & social 
dimensions by
framework fisheries al., 2009)
using common AC can be
concepts (exposure, oversimplified Regional Indian Ocean (Cinner et
sensitivity, adaptive into economic coral reefs & al., 2012)
capacity), factors,
disregarding
communities
Applicable to all social and (Morzaria-
spatial scales of ecological Local Northern Luna,
vulnerability aspects Gulf of Turk-
California, Boyer and
Comprehensive Mexico Moreno-
approach which is Baez,
clear and 
understandable
2014)
SLA/LVI Multi-dimensioned Provides no Regional West African (Allison
view of poverty means to and Local countries and
(economic and measure or Horemans,
social) by using the integrate climate 2006)
5 capitals exposure or 
adaptation
Focused on aspects 
of sensitivity and 
AC
practices
Places high 
importance on 
policies and 
institutions
IPCC SLA Strong social and Large range of Global and Southern Howard et
ecological indicators local Hemisphere al. (in
foundation required makes 
framework
hotspots prep)
Flexible framework unsuitable for
allows comparison rapid
of communities vulnerability
across different 
levels of 
development
assessments
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2.3 Integrated framework approach
While the use of vulnerability assessments is commonplace within climate change research, 
construction of the methods varies widely. Numerous frameworks have emerged to determine 
the vulnerability of a system. The IPCC (2001) approach and the sustainable livelihood 
approach (SLA) both provide effective means to determine preselected aspects of the 
vulnerability within a system (Table 2.2). Each of these approaches also has shortcomings 
which, separately, make them unsuitable to conduct a comprehensive vulnerability 
assessment.
Figure 2.2 The integrated social vulnerability framework used for assessing coastal 
community vulnerability by integrating the IPCC and Sustainable Livelihood Approach 
approaches.
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The survey questionnaire was therefore assembled using an integrated framework approach 
outlined in Howard et al. (in prep). Vulnerability was measured using the outline supplied by 
the IPCC (2001) framework, which makes use of broad categories for exposure, sensitivity 
and adaptive capacity. Each of these categories consisted of a number of components, sub 
components, and indicators (Tables 2.3, 2.4 and 2.5).The integrated framework approach 
combines the IPCC (2001) and SLA, while also making use of additional components such as 
resource dependency, flexibility, and attitude and perceptions. For instance, different forms 
of dependence (social, economic and historical) comprised the components of sensitivity, 
while cultural importance of fishing, local ecological knowledge and social mobility in turn 
formed the sub components of historical dependence (see Table 2.3).
Table 2.3 Component and subcomponents constituting the Sensitivity category. References 
are to examples where each has been used.
Component Sub component Reference
Social 
dependence 
on fishing
Attachment to place Smith et al., 2015a
Recreational
dependence
Smith et al., 2007; Cinner and Bodin, 2010
Attachment to 
fishing (occupation)
Marshall and Marshall, 2007
Social dependence Osbahr et al., 2008
Economic 
dependence 
on fishing
Economic
dependence
Morzaria-Luna, Turk-Boyer and Moreno-Baez, 2014
Competition for fish Badjeck, 2008
Economic 
dependence 
on other 
resources
Economic
dependence on other 
resources
Ahsan and Warner, 2014
Historical & 
cultural 
dependence 
on fishing
Cultural importance 
of fishing
Eakin and Lemos, 2006
Local ecological 
knowledge
Colding, Folke and Elmqvist, 2003
Social mobility Allison and Horemans, 2006
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Table 2.4 Component and subcomponents constituting the Exposure category. References are
to examples where each has been used.
Component Sub component Reference
Environmental change Sea level Coulthard, 2008
Rain Coulthard, 2008
Wind Coulthard, 2008
Air temperature Coulthard, 2008
Wave height Coulthard, 2008
Current strength Coulthard, 2008
Rough seas Coulthard, 2008
Sea temperature Coulthard, 2008
Bottom temperature Coulthard, 2008
Personal exposure Storms Berkes and Folke, 1998
Floods Berkes and Folke, 1998
Drought Berkes and Folke, 1998
Shoreline changes Berkes and Folke, 1998
Safety at sea Berkes and Folke, 1998
Household data/ 
demographics
Age Berkes, Colding and Folke, 
2008
Religion Berkes, Colding and Folke, 
2008
Formal education Berkes, Colding and Folke, 
2008
School attendance (under 18s) Berkes, Colding and Folke, 
2008
Fishing activity Frequency of fishing trips Berkes and Folke, 1998
Duration of fishing trips Berkes and Folke, 1998
Difference in highest catch ever 
and this year
Berkes and Folke, 1998
Change in habitat Berkes and Folke, 1998
Changes in target species Berkes and Folke, 1998
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Table 2.5 Component and subcomponents constituting the Adaptive Capacity category.
References are to examples where each has been used.
Component Sub component Reference
Personal
flexibility
Perception of risk in 
approaching change
Bennett et al., 2014b
Ability to plan, learn and 
reorganise
Bennett et al., 2014b
Perception of the ability to 
cope with change
Bennett et al., 2014b
Level of interest in 
adapting to change
Bennett et al., 2014b
Employability Bennett et al., 2014b
Occupational
flexibility
Capacity to anticipate 
change and develop 
response strategies
Cinner et al., 2012; Bennett et al., 2014b
Attachment to fishing Cinner et al., 2012; Bennett et al., 2014b
Occupational mobility Cinner et al., 2012; Bennett et al., 2014b
Business approach Cinner et al., 2012; Bennett et al., 2014b
Institutional
flexibility
Fishing compliance and 
conflict
Daw et al., 2009
Markets Daw et al., 2009
Bridging 
social capital
Access to institutional 
safety nets and information
Bennett et al., 2014b
Institutional
support
Climate change focused 
institutions
Marshall, 2010
Resource management 
institutions
Marshall, 2010
Attitude and 
perception
Attitude to change Marshall, 2010
Perceptions of change Marshall, 2010
Interest in the environment Marshall, 2010
Social
capital
Social capital, networks 
and community cohesion
Siegel and Alwang, 1999
Gender equity Cutter et al., 2003
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Decision making Marshall et al., 2007
Leadership Cinner et al., 2009
Equity Cutter et al., 2003
Human Local knowledge Colding, Folke and Elmqvist, 2003
capital Health Cutter et al 2003
Education Ahsan and Warner 2014
Skills Cinner et al., 2009
Knowledge Marshall et al. 2007
Labour Cinner et al., 2009
Migration/immigration Bennett et al., 2014b
Financial Household sharing income Carney 1998
capital Savings Carney 1998
Debt Carney 1998
Credit Carney 1998
Insurance Carney 1998
Income shocks Carney 1998
Household expenses Carney 1998
Household income Carney 1998
Livelihood & income 
diversity, occupational 
multiplicity
Carney 1998
Physical Built house Lemos et al., 2013
capital Boat assets Lemos et al., 2013
Material assets Lemos et al., 2013
Condition of assets Lemos et al., 2013
2.3.1 The IPCC approach
The IPCC approach to vulnerability assessment has been used in a number of studies (Allison 
et al., 2009; Cinner et al., 2013a; Ahsan and Warner, 2014). There are however few 
similarities between these studies other than their measuring of vulnerability using exposure, 
sensitivity and adaptive capacity. The IPCC approach does not supply an objective means by 
which to determine the vulnerability of a system, but instead relies on the scale of analysis, 
the sector being addressed, and the types of data available (Turner et al., 2003). Using the
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available data pertaining to sector and scale, it is possible to determine exposure, sensitivity 
and adaptive capacity of the system under assessment. The broadness of the IPCC approach 
means that it covers all components of vulnerability (i.e. exposure, sensitivity and adaptive 
capacity), but this broadness often leads to deficiencies in the depth of these components, 
while some may be overlooked (Preston, 2012). This may result in the oversimplification of 
vulnerability components. Additionally, the broadness of the framework may result in some 
concepts being poorly defined (Fussel, 2007), which complicates the replication of methods.
2.3.2 The sustainable livelihood approach
Capital assets were first proposed by Chambers and Conway (1991) as a means of 
determining the sustainability of livelihoods. Within the sustainable livelihoods context, a 
livelihood constitutes the assets a household is entitled to. Their access to capital assets 
therefore determines the livelihood strategies employed by households (Allison and 
Horemans, 2006), where the lack of access may result in failure to adapt to stressors 
(McDowell and Hess, 2012). A household’s access to capital assets determines its ability to 
adapt to changes by, for instance, making use of available skill sets (human capital) and land 
entitlements (natural capital), to employ an alternate livelihood strategy (Allison and 
Horemans, 2006). The five capital assets allow the integration of ecological, social, and 
economic indicators to measured vulnerability of SESs (Table 2.6).
A criticism of the SLA is that it does not provide a means to measure the level of exposure a 
system faces from climatic stressors (Kelman and Mather, 2008). Instead, the SLA surmises 
exposure by relying on private and institutional conditions to facilitate change within the 
system (Smit and Wandel, 2006). For example, the SLA would surmise that a change in the 
market price of fish was as a result of external stressors, without providing detail as to the 
cause. Additionally, due to its use of indicators, this approach does not identify current and 
past adaption practises used to counter stressors.
The inclusion of the IPCC framework rectifies these shortcomings with the inclusion of its 
exposure component, which allows environmental stressors to be included in the approach, 
while specific questions may be framed to target adaptation practises. We therefore combined 
the IPCC approach with the capital assets of the SLA to complement each other and ensure 
that a comprehensive set of vulnerability components are encapsulated in the assessment 
(Table 2.5).
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Table 2.6 The asset types and questions used to infer vulnerability for each of the capital 
assets (after Scoones, 1998). Examples of the question asked only pertains to some of the 
asset types and not all mentioned.
Capital
asset
Asset types Examples of questions asked
Physical Boats, house, freshwater 
supply, energy, cooking fuels, 
waste, and the condition of 
these assets
Do you have your own toilet; how many of the things 
you own are in good condition and don’t need to be 
replaced anytime soon?
Financial Shared household income, 
savings, debt, credit, and 
insurance
Does each working household member contribute to 
basic household expenses; do you have any savings or 
money put aside for emergencies?
Natural Diversity of marine habitat, 
and its changing resource 
base
How diverse is the marine habitat of your community; 
have you noticed changes in your communities’ marine 
resources during your lifetime?
Human Local knowledge, health, 
education, skills, general 
knowledge, and labour
Do you have anyone in your house that is or was infirm 
or needed assistance to undertake daily chores in the 
past 12 months; what is the highest level of education 
reached by you?
Social Community cohesion and 
networks, gender equity, 
decision making, and 
leadership
Who do you ask for help when you need financial 
assistance or food; are there women in leadership roles 
in this community?
2.3.3 Flexibility, attitudes and perceptions, and resource dependency
Resource dependence provides a major link between the natural and the social subsystems 
(Bell et al., 2009; Bennett et al., 2014b) and therefore contributes to the sensitivity of the SES 
(Table 2.3). Here, resource dependency is used to refer to economical dependency of 
resources, and is distinguished from historical, cultural and social dependency. Dependency 
of coastal communities on marine resources range from social (Bunce et al., 1999; Marshall 
et al., 2007), economic (Barnes-Mauthe, Oleson and Zafindrasilivonona, 2013), and historical 
and cultural (Ratter and Gee, 2012) origins, while dependence on other resources, such as
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agriculture (Burkhard and Gee, 2012; UNDP, 2014), is also of importance to coastal 
communities.
Flexibility, attitudes and perceptions, and resource dependency were included under the 
adaptive capacity category of the integrated framework approach (Table 2.5). Flexibility 
relates to the ability of households and institutions to change their current state of affairs in 
response to climate change (Marshall and Marshall, 2007; Marshall, 2010) across personal, 
occupational and institutional levels. Should climate change impacts affect a socio-economic 
subsystem, its personal, occupational and institutional flexibility will determine the degree of 
adaptation which is possible (Laukkonen et al., 2009). Personal flexibility refers to responses 
at the individual level, while occupational flexibility relates to the ability of households to 
alter their livelihood strategies. Institutional flexibility constitutes the response of local, 
national and international agencies (i.e. government, NGO’s and aid agencies) through 
actions such as the establishment of marine protected areas (MPAs) or the provision of safety 
nets in case of disasters. By distinguishing between sectors, it is possible to isolate the areas 
lacking in flexibility, which can then be addressed in later adaptation planning (Laukkonen et 
al., 2009).
Attitudes and perceptions indicates how willing a household would be to respond to future 
events (Marshall, 2010), and was therefore included as a category under adaptive capacity 
(Table 2.5). For instance, individuals who are very confident that “things will turn out well 
regardless of the changes and challenges they confront” would more likely be able to adapt 
should one of these challenges or changes come about, while individuals displaying a 
negative psychological mind-set may compound their poverty through feelings of insecurity, 
humiliation and powerlessness (Narayan et al., 2001). Subcomponents for attitudes and 
perceptions were based on those used by Marshall et al. (2007), and consisted of ‘attitude of 
household members to change’, their ‘perceptions of change’, and ‘interest in the 
environment’. Interest in the environment, for example, made use of questions such as: “How 
interested are you to learn about the sustainability of marine resources?” and “How many 
ideas would you say you have about how to ensure the sustainability of the main species you 
catch?”
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2.4 Data analysis
2.4.1 Vulnerability scoring
Survey questions consisted of open and closed ended questions, as well as multiple choice 
and rating questions. Due to this variety in question types, it was necessary to standardize the 
answers to a score ranging from 0 to 1. This was done based on the equation used in Hahn et 
al. (2009), which was borrowed from the Human Development Index’s life expectancy index 
calculation. This equation is the difference between the observed life expectancy and the 
minimum life expectancy, divided by the difference of the maximum and the minimum life 
expectancy (UNDP, 2007):
indexj = Ic-Imin*C T _ IImax Imin
Where Ic is the observed indicator value from community c, while Imin is the minimum value 
observed for the adjudged indicator and Imaxthe maximum value observed for that indicator.
If respondents gave multiple answers for a single indicator, the answer with the highest 
measure of vulnerability was used in determining the score. For instance, where respondents 
were asked why they grow their own food they had four options to select from: (1) that they 
can’t afford to buy all their food, or (2) they could buy food but preferred to save money, or 
(3) they prefer fresh food, or (4) for ‘other’ reasons. Of these options, people who grow their 
own food because they can’t afford to buy all their food, would be the highest indicator of 
vulnerability as it shows a high dependence on the food they grow. While ‘other’ (for 
example, the enjoyment of growing food) or the preference for fresh food would be the 
lowest and second lowest indicators respectively. If respondents therefore selected option 1 
and 2, option 1 would be used in determining the measure of vulnerability, while for 
respondents who answered with option 2, 3 and 4, option 2 would be the most indicative 
measure of a households’ vulnerability.
A cumulative effect was also used to judge the score for those questions where respondents 
were given multiple choices and chose more than one answer. For instance, where 
respondents were asked if they possessed basic knowledge in any of the following areas: (1) 
local environmental issues, (2) local marine issues, (3) fish biology, (4) running a business 
and (5) ‘other’, the total count of knowledge areas listed were used as the observed value, 
while the maximum value was five and the minimum value one. Using this question as an
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example, a respondent might have answered that he/she possessed basic knowledge in fish 
biology as well as running a business. The observed indicator (Ic) value is therefore two.
From all respondents surveyed, the total number of basic knowledge fields tallied five, and 
therefore Imax is five. The theoretical minimum (Imin) answer is zero (if the respondent feels 
that he/she does not have any basic knowledge in any fields) and therefore the score for this 
specific respondent’s answer can be determined by the calculation (2-0)/ (5-0) =0.4.
The balance weighted approach is borrowed from Sullivan (2002), whereby the indicator 
scores for each question is averaged in order to contribute equally to the subcomponent, 
while the average of the subcomponent scores contributed equally to the component score. 
The question regarding the number of fields in which the respondent possesses basic 
knowledge is the only question within the ‘knowledge’ subcomponent of human capital, and 
is therefore the lone contributor to this subcomponent score. Human capital, however, 
consists of six other subcomponents besides knowledge. The score for human capital is 
therefore determined by taking the average score of all its subcomponents.
The exposure category consists of the personal exposure component, which in turn comprises 
of storms, floods and droughts subcomponents. Communities may be more prone to storms 
than they are to droughts and will therefore receive a high vulnerability score for storms and a 
low vulnerability score for droughts. If the balance weighted approach was used in this 
instance, the respective subcomponent scores would negate each other and result in a 
moderate component score for personal exposure. Reason, however, dictates that a lack of 
droughts does not make a community’s vulnerability to storms any less. I therefore used the 
highest score obtained from the components of storms, floods, or droughts as a conservative 
measure to encapsulate vulnerability from all three of these subcomponents.
2.4.2 Household livelihood activities
Scoones (1998) defines a livelihood as the ‘capabilities, assets, and activities required for a 
means of living’. Both subsistence practises and income generating activities are therefore 
considered as part of livelihood strategies employed by households. Households were asked 
to list all livelihood activities that each member in the household actively engages in. The 
average number of livelihood activities for each community was compared using a one-way 
ANOVA. A Bartlett’s test was performed to confirm equality of variance. The same 
procedure was followed when comparing the average number of livelihood activities with
27
gardening and fishing excluded. These statistical analyses were done using the STATISTICA 
10.0 package.
2.4.3 Community livelihood strategies
After being recorded, activities were grouped according to sectors. Sectors included ‘direct 
resource use’, which comprised activities such as fishing and gardening, but also income 
generated from selling fresh seafood and garden products, logging and the selling of coconut 
fruit. ‘Secondary resource use’ consisted of activities which also related to resource products, 
but subsequently had value added to increase the desirability and asking price. These 
activities comprised of selling cooked food, the weaving of mats, carving of canoes and 
coconut husking. ‘Informal services’ is the services a household member provides to the 
surrounding community as income generating activity, and includes selling petrol, selling of 
store-related products, and brick-making. ‘Formal employment’ is any income generating 
activity whereby a household member is under permanent employment, such as in a hospital, 
post office or tuna canning facility. One household may engage in more than one livelihood 
or income activity. A chi-squared test was done using Microsoft Excel 2007 to determine 
whether a difference existed between the percentages of community households engaged in 
each sector.
Infrastructure is used as a proxy for the level of economic development of the community 
(Calderon and Serven, 2004). A linear regression was done in Microsoft Excel 2007 to 
correlate the diversity of household livelihood activities with the number of infrastructure 
items within each community. A linear regression was also done to determine the relationship 
between the number of infrastructure items present in each community and the proportion of 
households within each community participating in the four sectors.
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CHAPTER 3
3 RESULTS AND DISCUSSION
3.1 General overview
Of the 110 respondents surveyed, 75% was male and 25% female (Table 3.1). The age of 
respondent ranged from 19 to 79, 72% of these falling between the ages of 30 and 60 years 
old. All respondents had some form of education save for one. The majority (57%) had 
primary level schooling, while 37% received secondary level schooling. Household size was 
variable, with Dunde and Michi both under the Solomon Islands mean of 6.1, and the rest 
were above it. Dunde had the lowest average children per household (1.6), while Nazareth 
had the highest (3.6). Michi averaged two adults per household and Nusa Roviana 3.6 adults.
Table 3.1 Respondent and household characteristics.
Nusa Total
Class Nazareth Roviana Dunde Michi Chumbikopi (average)
Gender of 
respondents
Male 18 21 14 10 20 83
Female 10 9 1 7 0 27
19-29 5 3 0 3 1 12
30-39 4 6 3 3 6 22
Respondent age
40-49 9 9 4 3 8 33
50-59 5 4 7 4 4 24
60-69 4 1 2 2 0 9
70-79 3 5 1 0 1 10
No education 0 1 0 0 0 1
Education of 
respondent
Primary 17 16 12 9 9 63
Secondary 11 11 4 6 9 41
Tertiary 2 0 1 0 2 5
Number of 
adults 3.0 3.6 2.9 2.1 3.8 (3.2)
Mean household 
size
Number of 
children 3.6 3.2 1.6 3.2 2.7 (2.9)
Mean
household
size 6.6 6.8 4.5 5.3 6.4 (6.1)
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3.2 Vulnerability analysis
3.2.1 General overview
Figure 3.1 The aggregated vulnerability score assigned to each Solomon Islands coastal 
community, as determined through a vulnerability survey. The dashed line represents the 
average Solomon Islands vulnerability score.
The average vulnerability score for the Solomon Islands hotspot was 0.523 (Figure 3.1), 
where 0 represents the lowest (and least vulnerable) possible score and 1 the highest (and 
most vulnerable). Nusa Roviana and Dunde constituted the lowest and second lowest scores 
respectively, followed in order by Chumbikopi, Nazareth, and Michi.
Vulnerability scores can be attributed to the vulnerability categories (sensitivity, exposure 
and adaptive capacity) and their respective components and subcomponents (see Methods). 
Although the difference between the minimum and maximum vulnerability scores of 
communities may not appear to be significant, the aggregation of a large number of indicators 
means they are still relevant. Therefore, Nusa Roviana’s overall vulnerability score of 0.496 
can be attributed to it obtaining considerably less for exposure than its counterparts, while 
sensitivity and adaptive capacity remained below and equal to the Solomon Islands average, 
respectively (Figure 3.2). Dunde, the second least vulnerable community, achieved the lowest 
score for adaptive capacity, while Chumbikopi, the third least vulnerable community, scored
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the lowest for sensitivity. Nazareth and Michi are the two most vulnerable communities due 
to the high scores obtained relative to the other communities in each of the three categories. 
Michi obtained the highest score for exposure, while Nazareth scored highest for both 
sensitivity and adaptive capacity.
Figure 3.2 Scores for the three categories of vulnerability, namely sensitivity, adaptive 
capacity and exposure, measured for each of the five Solomon Islands communities surveyed.
3.2.2 Sensitivity
A recurring theme throughout this assessment is the cultural importance of place, people and 
occupation within Solomon Islands communities. Similar trends have been observed in rural, 
developing communities elsewhere (Bell, 1992). These aspects relate to the emotional ties 
which community members feel towards their surrounding environment, and therefore 
contribute to the self-identity of members. In this assessment, such aspects were captured 
within the social dependence on fishing and historical and cultural dependence on fishing 
components (sensitivity category, Figure 3.3), as well as the social capital and occupational 
flexibility components (adaptive capacity category, Figure 3.5).
31
Nazareth Social dependence on
on other resources
Economic dependence 
on fishing
Figure 3.3 The vulnerability scores of the four components of sensitivity for each of the five 
Solomon Islands communities surveyed.
The strong sense of identity occurring within the surveyed Solomon Islands communities 
serves as a double edged sword when it comes to climate change vulnerability. High levels of 
attachment to place and fishing, as well as the cultural importance of fishing (Table 3.2), 
ensure a higher vulnerability within these communities due to households being less willing 
to exit the fishery or leave their current community (Marshall et al., 2007). Salvation, 
however, also lies within their strong sense of self-identity as high levels of social capital and 
community cohesion, gender equity (Table 3.4) and local ecological knowledge (Table 3.2) 
all contribute to lower vulnerability of communities (Berkes, Colding and Folke, 2000; 
UNDP, 2014).
Community members are therefore more vulnerable because they are unwilling to depart 
from their current way of life and the associated ties they hold with an area, the people, and 
their own role therein. But it is these same ties which bind a community together, creating a 
strong sense of neighbourliness and the willingness to help one another when in trouble. An 
example of this willingness to help within a community can be seen in the response to the 
question: “If you require assistance in terms of food or money, where would you get it
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from?” Most responses stayed within the confines of the community, namely that help was 
asked from family, friends and neighbours, while when asked if he owes any money to 
anyone in the community, one respondent replied that he was given money without the 
expectancy to pay it back, which is the “Solomon way”. Although cultural and historical ties 
may increase community vulnerability, their presence simultaneously also ensures 
community cohesiveness and decreases vulnerability within communities. The social ties and 
cultural traditions within communities should therefore be preserved as important 
mechanisms with which to decrease vulnerability.
Table 3.2 A breakdown of sensitivity scores for each of the five Solomon Islands 
communities’ surveyed. Scores are coloured according to their value: green <0.250; blue 
0.250-0.399; white 0.400-0.599; yellow 0.600-0.750; red >0.750.
C a te g o r y  C o m p o n e n t Sub c o m p o n e n t
S o lo m o n
Is la n d s
a v era g e N azareth
N u sa
R o v ia n a D u nd e M ic h i
C h u m b i­
kop i
Attachment to place 0.745 0.714 0.723 0.743 0.777 0.768
Social dependence on Recreational dependence 0.577 0.539 0.637 0.667 0.540 0.500
fishing Attachment to fishing 0.601 0.601 0.608 0.587 0.596 0.613
Social dependence 0.174 0.147 0.223 0.123 0.192 0.183
Economic dependence Economic dependence 0.386 0.419 0.373 0.328 0.410 0.399
on fishing Competition for fish 0.566 0.571 0.625 0.561 0.591 0.483
Sensitivity „ . , , „  . , ,Economic dependence Economic dependence on
on other resources other resources 0.331 0.363 0.318 0.318 0.329 0.324
Cultural importance of
fishing 0.721 0.696 0.703 0.762 0.726 0.720
Historical & cultural
dependence on fishing T , t 1 ,1 & Eocai ecological knowledge 0.374 0.447 0.280 0.436 0.367 0.342
Social mobility 0.420 0.454 0.422 0.364 0.457 0.407
Another aspect of great importance to the social structure of communities, and therefore to 
the vulnerability discourse, is the role of church organizations within Solomon Islands. 
Aswani (1997) describes church organizations as having large influence within the region, 
and owes this to the extremely religious indigenous population. Indeed, this survey has found 
that all 110 of the households surveyed were affiliated with a church, while the majority of 
households are further active in either youth, men’s, or women’s groups. Such religious 
groups have been shown to contribute to community cohesiveness and member identity 
(Alcorn and Toledo, 1998). Aswani (1997) also notes the temporary closure of areas as 
another advantage of church affiliation due to the compliance of a constituency when issued 
by the church.
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Vulnerability was measured from the number of people who were affiliated with different 
church organizations within the same community, as competing denominations have in the 
past lead to conflict (Aswani, 1997). From the five communities surveyed there were a total 
of nine different church organizations, however 86% of household members were affiliated 
with the most prominent of these, namely the United Church. Because of this homogeneity in 
church organization affiliation, all five communities received low vulnerability scores (Table 
3.3). It should be noted, however, that there was a village which held two separate followings 
in the past, and subsequently split in two due to conflict between competing denominations. 
The homogeneity seen in the current survey may be a relic of past conflicts.
3.2.3 Exposure
Figure 3.4 Community vulnerability scores for the four components of exposure.
As expected for a small island state (Mimura et al., 2007), exposure proved to be the highest 
contributor to vulnerability. Factors relating to external influences, such as environmental 
change and personal exposure, can mostly be attributed to the high vulnerability score for 
exposure (Figure 3.4). Environmental change relates to physical changes in aspects such as 
sea level, wave action, and amount of rain that respondents have perceived. For a full list of
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environmental changes refer to the appendix. It is important to note that the survey of 
components such as environmental change only includes the perception of respondents to 
changes, and not the actual observed change over time. Solomon Islands communities have 
however been shown to accurately detect changes within the environment (Aswani and 
Lauer, 2014; Aswani et al., 2015). Real time data also supports most perceptions of 
respondents in this study. For instance, each respondent was asked whether the various 
factors of environmental change (sea level, rain, wind, etc.) has increased, decreased, or 
remained constant over the past five years. In accordance with the perception of 73% of 
respondents, observed data shows that average air temperature has increased over the past 
five years for the Western Province of Solomon Islands, while there has been an additional 
increase in the number of warm nights and a decrease in the number of cool nights 
(Australian Bureau of Meteorology, 2014). Observed data also supports the common 
perception of an increase in the average SST, annual maximum one day rainfall, as well as 
sea level rise (Australian Bureau of Meteorology, 2014).
Sea level rise, in turn, leads to shoreline erosion (Bruun, 1962). To illustrate the effect of 
shoreline changes, one of the questions asked was: “How much damage has occurred within 
the community due to shoreline erosion over the past five years?” Respondents regularly 
answered that major damage occurred, to the extent of trees and houses falling down, while 
some also mentioned that they will have to move their house to higher ground in order to stay 
safe. Sea level rise has also lead to the salinization of low lying agricultural areas (Bennett et 
al., 2014a). A predicted increase in sea level (Australian Bureau of Meteorology, 2014), with 
its associated affects, may therefore threaten all five low lying communities surveyed.
Other than shoreline changes, safety at sea is also a major contributor to exposure 
vulnerability (Table 3.3). Safety at sea refers to the personal feeling of safety a fisherman 
experiences when out on the water. Possible answers ranged from “very safe” to “very 
dangerous”. Scoring was, however, based on the assumption that better awareness of safety 
conditions will result in fishermen taking more precautions and therefore safeguarding their 
lives. Those who therefore answered that they felt very safe obtained the highest score, while 
those who acknowledged the dangers around them obtained lower scores. As is evident from 
the high vulnerability score for the safety at sea subcomponent, fisherman were dismissive of 
the dangers they face when fishing and are therefore less likely to take precautions such as 
fishing in a group. In fact, most respondents said that the independence of fishing was one of
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the “good things” about fishing, and does therefore not prefer many boats around them whilst 
at sea.
Change in habitat and change in target species also resulted in high exposure ratings 
throughout Solomon Islands communities (Table 3.3). Vulnerability scores were high for 
both these subcomponents as a result of fishermen making less use of their preferred habitat, 
while also changing their target species over time. Change in habitat and change in target 
species are closely correlated, as a change in habitat would, in most cases, imply a change in 
the target species (Pollnac and Crawford, 2000; Albert et al., 2015).
Interestingly, the need to change their fishing habitat and targeted species points to increased 
vulnerability of the ecological system, but the act of changing their fishing habitats and 
targeted species refers to adaptive responses of fishermen (McClanahan and Mangi, 2004; 
Cinner et al., 2012). To illustrate: the most common answer for habitat type that respondents 
use for fishing is lagoon reefs. However, close to 50% of respondents stated that the use of 
habitat has decreased since they started fishing. While most respondents said that their largest 
day-catch occurred within the past five years, 68% said they have also changed their target 
species within the past five years.
It is clear that fishermen targeted different species in the past than they do now. This may be 
due to various reasons, including market forces, regulations, and personal preference of the 
household, but as most households only fish for their own subsistence the most likely answer 
would be a decline in fish catches (Allison et al., 2009; Barnes-Mauthe, Oleson and 
Zafindrasilivonona, 2013; Albert et al., 2015). Thus, when fish catches of previously targeted 
species fell too low to sustain their livelihoods, fisherman changed their tactics by moving to 
a different habitat type and targeting different species (see Cinner et al., 2013). The success 
of this tactic is evident as catches have not shown significant change over time.
Change in targeted species has, in the past, lead to what is known as “fishing down the food 
web”, a practise whereby declines in the number of larger piscivores cause fisherman to 
target smaller planktivores (Pauly et al., 1998). Looking at the most popular species targeted 
within Solomon Islands coastal communities however, reveals that Lutjanus gibbus 
(Heheuku) and the Seranidae family (Pazara) are high trophic level species (Kulbicki et al., 
2005). This suggests that these adaptation actions taken by fishermen should therefore be 
considered as a viable long term strategy which leaves the extended ecosystem 
uncompromised (Osbahr et al., 2008).
36
The importance of school attendance and level of education as indicators for socio-economic 
vulnerability is well established (Smith et al., 2015a). For Solomon Islands, school attendance 
provides a marked decrease of exposure vulnerability (Table 3.3). Of all households 
surveyed, 97% of sub-adults between the ages 5 and 18 are currently attending school.
Formal education within the community as a whole tells a different story (Table 3.4). Here, 
57% of household member are currently in, or only achieved, primary school education, 27% 
secondary school education, 2% tertiary education, and 2% received no education. This 
highlights that although basic education is widespread across communities, most household 
members do not advance beyond primary school level, and only a select few obtain education 
higher than secondary school. The high percentage of school attendance is therefore 
somewhat undermined by the quality of education achieved within communities, causing 
antagonistic effects on vulnerability, but ultimately still decreasing it.
Homogeneity of subcomponent scores is evident between the five Solomon Islands 
communities surveyed, but certain exceptions deserve mention. Nusa Roviana, for instance, 
scored considerably lower than its counterparts for several subcomponents of exposure 
(Table 3.3). These include the environmental change subcomponents, as well as that of 
storms. As mentioned before, exposure ratings are based on the perception of respondents, 
and thus making inference on drivers can be difficult without further enquiry. What is 
evident, however, is that environmental effects, along with storms, are perceived to be less 
pronounced in Nusa Roviana than in other communities. Reasons for this may be varied. 
Firstly, a perception of low exposure in Nusa Roviana may be explained by the sheltered 
nature of the island. Nusa Roviana, like the other four communities, is situated within a 
lagoon, but unlike the other communities, the Nusa Roviana village faces the inner lagoon at 
a north westerly direction and is therefore sheltered from the south easterly trade winds and 
associated wave forces from the open sea (Australian Bureau of Meteorology, 2014). The 
distance of the village to the nearest lagoon opening also needs to be taken into account. Nusa 
Roviana is situated between two lagoon openings, with the closest one around 6km from the 
village. This is in contrast to other communities which are exposed to the trade winds and 
have enough open water (“fetch”) between the oncoming wind and the village to result in 
considerable wave action. The sheltered nature of the community may therefore contribute to 
the perception of little environmental change as well as storm influence. Nonetheless, further 
investigation will be required to validate the perception of respondents before effective 
adaptation options can be considered.
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Table 3.3 A breakdown of exposure subcomponent scores for each of the five Solomon 
Islands coastal communities surveyed, along with an average score of Solomon Islands (SI) 
communities. Scores are coloured according to their value: green <0.250; blue 0.250-0.399; 
white 0.400-0.599; yellow 0.600-0.750; red >0.750.
C ategory C om ponent Sub com ponent SI average N a N R Du M i Ch
Sea level 0.800 0.833 0.607 0.824 0.933 0.900
Rain 0.927 0.967 0.857 0.882 1.000 0.950
Wind 0.845 0.833 0.679 0.941 0.933 0.950
Environmental
change
Air temperature 0.791 0.867 0.679 0.765 0.800 0.850
Wave height 0.591 0.667 0.214 0.706 0.800 0.750
Current strength 0.764 0.900 0.607 0.824 0.800 0.700
Rough seas 0.691 0.800 0.429 0.765 0.667 0.850
Sea temperature 0.700 0.667 0.500 0.765 0.867 0.850
Bottom temperature 0.700 0.667 0.571 0.765 0.800 0.800
Storms 0.492 0.544 0.392 0.471 0.512 0.544
Personal
Floods 0.428 0.504 0.411 0.206 0.498 0.413
Exposure Drought 0.431 0.439 0.480 0.329 0.402 0.593exposure
Shoreline changes 0.802 0.796 0.712 0.893 0.842 0.828
Safety at sea 0.634 0.622 0.620 0.625 0.672 0.648
Age 0.424 0.577 0.540 0.442 0.534 0.420
Household
data/
democraphics
Religion 0.154 0.036 0.188 0.156 0.256 0.135
Formal education 0.539 0.645 0.639 0.550 0.645 0.538
School attendance (under 18s) 0.075 _ _ _ _ _
Frequency o f fishing trips 0.540 0.547 0.493 0.529 0.653 0.520
Fishing
activity
Duration of fishing trips 
Change in catches
0.248
0.123
0.300
0.151
0.220
0.066
0.225
0.113
0.189
0.173
0.275
0.133
Change in habitat 0.642 0.633 0.519 0.588 0.933 0.650
Changes in target species 0.688 0.862 0.536 0.765 0.467 0.750
3.2.4 Adaptive Capacity
Dunde scored considerably less than the other communities for physical capital (Figure 3.5). 
This can be prescribed to it scoring lowest for built house, material assets, house condition, 
debt on main assets, energy, waste, and community infrastructure subcomponents (Table 3.4). 
Boat assets, material assets, and condition of assets however constituted high scores for 
Solomon Islands communities (Table 3.4). Cooking fuels contributed to the physical capital 
component with high scores across all communities, along with high scores from Nazareth, 
Nusa Roviana, Michi and Chumbikopi for community infrastructure. Vulnerability scores for 
freshwater supply varied between communities. Nazareth scored a high of 0.681, followed by 
moderate scores for Michi and Chumbikopi, while Nusa Roviana and Dunde scored low
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scores of 0.286 and 0.342 respectively (Table 3.4). Debt on main assets received low scores 
across all communities, while house condition and waste scored moderately for all five 
communities.
'Nazareth
Occupational flexibilityMichi
Chumbikopi
Attitude and perception
Nusa Roviana
Personal flexibility
Dunde
Natural capit
Institutional flexibility
Financial capital Bridging social capital
Human capital Institutional support
Social capital
Figure 3.5 Community vulnerability scores for each of the eleven components of adaptive 
capacity.
High vulnerability scores for bridging social capital, and institutional support raises red flags 
within the adaptive capacity category (Table 3.4). Institutions, both formal and informal, are 
well known as important role-players in achieving rural development outcomes (Colding, 
Folke and Elmqvist, 2003; Eakin and Luers, 2006; Cinner et al., 2012). Bridging social 
capital relates to the availability of organizational safety nets in case of disasters, and overall 
level of involvement from government and scientific institutions in the community. It is 
evident from the high vulnerability score, that there is very little institutional involvement in 
all surveyed communities, while no safety nets are recognized by respondents. Similarly, 
climate change focussed institutions were only present in the community of Dunde.
The absence of these mechanisms within Solomon Islands communities therefore contributes 
to vulnerability by decreasing the adaptive capacity where social safety nets, climate change 
awareness and institutional support are absent (Adhikari and Taylor, 2012). Although the
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presence of formal government institutions are sorely lacking within the communities 
surveyed, certain social institutions do exist. Customary law practises within communities of 
western Solomon Islands are well established, and dictates the use of land and sea resources 
based on local ecological knowledge (Hviding, 1996; Ruddle, 1998; Cinner and Aswani, 
2007). The existence of these structures explains the moderate score obtained for resource 
management institutions (Table 3.4), although the efficiency of these institutions can be 
disputed. Recent attempts at combining customary law practises with modern management 
techniques to create marine protected areas (MPAs) within the region has resulted in mixing 
success (Aswani and Ruddle, 2013). Halpern et al. (2013) found that fish abundance did not 
improve between 2005 and 2010, and attributes this to illegal fishing within the MPA, as well 
as the effects of sedimentation. In this study, however, respondents were complimentary of 
local MPAs, stating that they regard them as being successful at increasing fish catches, but 
that the noncompliance of fishers in recent times has led to declines in the number of fish. 
Customary law practises, which regulates the access of community members to resources 
(Aswani, 1997), therefore remains the primary means of resource management within the 
region.
Attitudes and perceptions of resource users are regarded as integral determinants of the 
success or failure in any management action (Albrecht and Thompson, 1988). Social 
marketing campaigns in south western Madagascar have proven successful in adjusting the 
attitudes of resources users by decreasing the use of destructive fishing methods 
(Andriamalala et al., 2013). Within Solomon Islands, the attitude and perceptions of 
community members generally convey a positive effect on vulnerability (Figure 3.5). Within 
this component, attitude to change and interest in the environment indicates that respondents 
are willing to adopt adaptation techniques, while also showing a willingness to learn about 
the sustainability of their marine resources and sharing ideas to improve the sustainability of 
targeted species.
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Table 3.4 Breakdown of Solomon Islands and individual community adaptive capacity 
scores. Scores are coloured according to their value: green <0.250; blue 0.250-0.399; white 
0.400-0.599; yellow 0.600-0.750; red >0.750.
C a t e g o r y C o m p o n e n t S u b  c o m p o n e n t S I a v e r a g e N a N R D u M i C h
P e rc e p t io n  o f  r i s k  in a p p ro a c h in g  c h a n g e 0 .676 0 .719 0 .617 0 .661 0 .6 6 4 0 .7 2 0
A b ility  to  p la n , le a rn  a n d  re o rg a n is e 0 .382 0 .400 0 .366 0 .3 4 8 0 .3 7 2 0 .4 2 5
P  ers onal £1 exibility P e rc e p t io n  o f  th e  ability  to  c o p e  w ith  c h an g e 0.631 0 .706 0 .554 0 .6 8 9 0 .6 2 2 0 .5 8 3
L e v e l  o f  in te r e s t  in  a d a p tin g  to  c h an g e 0 .353 0 .406 0 .327 0 .3 3 3 0 .4 2 2 0 .2 7 5
E m p lo y ab ility 0 .383 0 .402 0 .454 0 .361 0 .3 6 0 0 .3 3 7
C a p a c i ty  to  a n tic ip a te  c h an g e 0 .568 0 .600 0 .603 0 .5 6 9 0 .5 0 4 0 .5 6 7
O c c u p a tio n a l flex ib ility
A t ta c h m e n t  to  f ish in g 0 .693 0.711 0 .738 0 .6 2 7 0 .6 8 9 0 .7 0 0
O  c c u p  a t  i on al in  ob ill ty 0 .673 0 .682 0 .690 0 .6 5 2 0 .701 0 .6 3 8
B  us  ine s s a p p ro  ac  h 0 .436 0 .443 0.521 0 .3 7 6 0 .4 2 2 0 .4 2 0
In s ti tu tio n a l flex ib ility
F ish in g  c o m p lia n c e  a n d  c o n flic t 0 .464 0 .487 0 .508 0 .4 2 5 0 .4 6 3 0 .4 3 5
M a rk e ts 0 .547 0 .605 0 .573 0 .5 0 0 0 .5 6 3 0 .4 9 6
B rid g in g  s o c ia l c ap ita l A c c e s s  to  in s titu tio n a l s a f e ty  n e ts  a n d  in fo . 0.921 0 .917 0 .886 0 .9 5 6 0 .9 3 3 0 .9 1 3
In s ti tu tio n a l s u p p o rt
C lim a te  c h a n g e  f o c u s e d  in s titu tio n s 0 .812 0 .917 0 .768 0 .5 0 0 1.000 0 .8 7 5
R e s o u r c e  m a n a g e m e n t  in s titu tio n s 0 .473 0.461 0 .490 0 .4 0 0 0 .4 8 4 0 .5 3 2
A ttitu d e  to  c h a n g e 0 .389 0 .420 0 .390 0 .3 8 8 0 .3 3 8 0 .4 1 0
A tti tu d e  a n d  p e rc e p t io n P e rc e p t io n s  o f  c h an g e 0 .420 0 .442 0 .414 0 .431 0 .411 0 .4 0 0
I n te r e s t  in th e  e n v iro n m e n t 0 .357 0 .408 0 .348 0 .3 5 8 0 .3 5 0 0 .321
S o c ia l c ap ita l a n d  c o m m u n ity  co h es io n 0 .266 0 .233 0 .315 0 .2 3 5 0 .2 5 2 0 .2 9 3
G e n d e r  e q u ity 0 .088 0 .100 0 .214 0 .0 5 9 0 .0 6 7 0.000
S o c ia l c ap ita l D  e c isi on rn  ak in  g 0 .575 0 .600 0 .627 0 .5 1 6 0 .5 7 8 0 .5 5 6
L e a d e rs h ip 0 .442 0.481 0 .518 0 .5 1 5 0 .4 0 6 0 .2 9 2
E q u ity 0 .444 0 .463 0 .433 0 .4 7 7 0 .4 1 5 0 .4 3 3
L o c  al k n o w le  dge 0 .532 0.611 0 .524 0 .5 1 0 0 .4 6 7 0 .5 5 0
H e a lth 0 .052 0 .133 0 .054 0.000 0.000 0 .0 7 5
A d a p tiv e  c a p a c i ty
E d u c a t io n 0 .628 0 .642 0 .670 0 .6 3 2 0 .6 3 3 0 .5 6 3
H u m a n  c a p ita l Skills 0 .563 0 .543 0 .596 0 .611 0 .5 3 7 0 .531
K n o w le d g e 0 .787 0 .773 0 .793 0 .8 2 4 0 .8 1 3 0 .7 3 0
L a b o u r 0 .230 0 .267 0 .259 0 .0 5 9 0 .2 6 7 0 .3 0 0
M ig ra tio n /im m ig ra tic n 0 .278 0 .133 0 .250 0 .2 1 4 0 .4 1 7 0 .3 7 5
H o u s e h o ld  s h a r in g  in c o m e 0 .152 0 .067 0 .036 0 .1 7 6 0 .3 3 3 0 .1 5 0
S a v in g s 0 .379 0 .389 0 .435 0 .2 2 5 0 .311 0 .5 3 5
D e b t 0 .042 0 .083 0 .037 0 .031 0.000 0 .0 5 9
C re d it 0 .479 0.421 0 .476 0 .4 7 7 0 .5 1 0 0 .5 1 0
F in a n c ia l  c a p i ta l I n s u ra n c e 1.000 1.000 1.000 1.000 1.000 1.000
In c o m e  s h o ck s 0 .394 0 .489 0 .440 0 .3 1 4 0 .3 7 8 0 .3 5 0
H  ou s e h o ld  e x p e  n  s e s 0 .075 0 .075 0 .073 0 .0 7 5 0 .0 8 8 0 .0 6 6
H  ou s e h o ld  in  c o  rn  e 0 .795 0 .853 0 .902 0 .741 0 .7 3 5 0 .7 4 3
L iv e lih o o d  &  in c o m e  d iv e rs ity 0 .494 0 .506 0 .530 0 .461 0 .5 0 0 0 .4 7 5
B u ilt h o u s e 0.481 0 .485 0 .502 0 .4 6 9 0 .4 6 8 0 .481
B o a t  a s s e ts 0 .630 0 .687 0 .587 0 .6 5 2 0 .6 6 0 0 .5 6 5
M a te r ia l  a s s e ts 0 .630 0 .627 0 .696 0 .5 5 9 0 .6 1 3 0 .6 5 3
C o n d itio n  o f  a s s e ts 0.651 0 .567 0 .643 0 .7 4 5 0 .6 6 7 0 .6 3 3
H o u s e  cond ition 0 .456 0 .539 0.481 0 .4 0 2 0 .411 0 .4 4 6
P h y s ic a l  c a p i ta l D e b t  o n  m a in  a s s e ts 0 .157 0 .233 0 .136 0.000 0 .2 0 0 0 .2 1 7
F r  es h w a te r  s u p p ly 0 .495 0.681 0 .286 0 .3 4 2 0 .5 8 4 0 .581
E n e rg y 0 .345 0 .358 0 .355 0 .2 5 7 0 .3 5 0 0 .4 0 6
C o o k in g  fu e ls 0 .782 0 .800 0 .736 0 .8 0 0 0 .7 7 3 0 .8 0 0
W a s te 0 .542 0 .628 0 .438 0 .3 9 9 0 .661 0 .5 8 6
C o m m u n ity  in f r a s tru c tu r e 0 .692 0 .769 0 .923 0 .231 0 .8 4 6 0 .6 9 2
N a tu r a l  c a p i ta l C h a n g in g  r e s o u r c e  b a s e 0 .625 0 .644 0 .545 0 .6 8 3 0 .6 4 2 0 .611
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Health, labour, and migration are important contributors to lower human capital vulnerability 
in Solomon Islands communities (Table 3.4). The health of its members has been shown to 
affect the capabilities of households to adapt to changes (Ray-Bennett et al., 2010; Ahsan and 
Warner, 2014). For this assessment, we used the presence of chronically ill or infirm persons 
in the household over the previous six months as indicators of health. Arguments for the 
inclusion of health as a vulnerability component can be seen in the amount of resources spent 
in households where poor health prevails (Xu et al., 2003). For instance, resources in the 
form of money may be spent on doctors and medicine, infirm household members are 
incapable of contributing to household food, income or chores, while other members of the 
household may also be withheld from contributing to household livelihood activities if they 
are required to spend time to care for a sick relative. The absence of either sick or chronically 
ill members within most households’ surveyed led to low community scores for health (Table 
3.4). In the 110 households surveyed, 90% did not have an infirm family member in the last 
six months, while 97% did not have a chronically sick member. Further investigation into the 
mechanisms of the low health score will be required in order to understand the validity of 
these indicators, and if proven, preserve it as mechanisms for decreasing vulnerability within 
Solomon Islands communities.
Migration has been identified as an important contributor to community vulnerability and 
may affect it in multiple ways (Cinner and Pollnac, 2004). Simplified, emigration has greater 
vulnerability decreasing potential, while immigration has greater vulnerability increasing 
potential. Adger, Kelly and Locke (2001) found that communities in Bangladesh are 
positively affected through the emigration of its members, who then supply remittances to 
those family members who remained in the original community. Additionally, emigration of 
community members may also reduce the number of resource users, and therefore the 
pressure on natural resources (Adger, Kelly and Locke, 2001). Immigration, on the other 
hand, increases the number of resource users (Adger, Kelly and Locke, 2001; Bruggemann et 
al., 2012). Roughly 25% of Solomon islands households surveyed had members who 
immigrated into the community, but 56% of households receive remittances from family 
members elsewhere. These remittances are often received from children who work in the 
capital (Honiara). Emigration of children and subsequent remittances has become a 
prominent means of diversifying livelihoods (Connell, 2014) as it provides an alternate 
source of income, while also increasing the total household income, and therefore serves as a 
decreasing factor to vulnerability (Adger, Kelly and Locke, 2001).
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The average total household income is 2604 Solomon Islands Dollars per month, which is 
low enough to warrant a high vulnerability rating (Table 3.4). Household expenses, however, 
only amounts to an average of 1937 SID per month. The low level of household income is 
therefore negated by the low amount required to cover the household’s expenses. These 
expenses are restricted to food, electricity, and school fees, which account for 26%, 0.1%, 
and 74.1% of expenses respectively. Electricity costs were only accrued in the communities 
of Nazareth and Dunde and include the cost of fuel used for generators. Expenses such as 
rent, water, loans and insurance payments are non-existent within communities surveyed. The 
absence of insurance schemes, which serves as a form of risk mitigation, however increases 
community vulnerability (Table 3.4) due to members being unprotected against disasters 
(Barrett, Reardon and Webb, 2001; Eakin and Bojorquez-Tapia, 2008). Households therefore 
only participate in income generating activities to cover the bare costs of food and school 
fees, while the rest of their livelihood strategies depend on subsistence farming (gardening) 
and fishing. Solomon Islands communities averaged three different livelihood activities, 
slightly more than what was found for tropical coastal communities in Africa (Cinner and 
Bodin, 2010). Both fishing as well as farming constituted livelihood activities in 52% of 
households, while 33% of households partook in either fishing or farming, and only 15% of 
household did neither. These findings are comparable to those of Aswani (1997) who found 
that for the Munda area in 1995, 72% and 51% partook in gardening and fishing respectively.
The importance of subsistence activities are somewhat masked within the subcomponent for 
economic dependence on fishing and economic dependence on other resources (Figure 3.3). 
Respondents stated that they are very capable of feeding their families without fishing, and 
would not have to sell their house or possessions to do so. The contribution of fishery 
livelihoods to household income also decreases vulnerability as the sale of seafood is not an 
important income generating activity. Respondents did however say that they consumed fresh 
seafood an average of three days per week, while fresh garden produce was consumed more 
than four days per week. Although households are not entirely dependent on natural resources 
for their income, the staple diet provided by subsistence activities are undeniable. Finally, the 
importance of seafood for its nutritional protein in Pacific island nations is also deemed of 
high importance as coastal communities are unlikely to obtain this from other sources (Bell et 
al., 2009).
Other subcomponents of financial capital, namely household sharing income and savings, 
contribute positively to lower vulnerability within Solomon Islands communities (Table 3.4).
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More household members contributing their earnings to cover expenses indicate lower 
vulnerability as a valid cash flow may be maintained within the household if one of the 
members loses access to their income source (Pollnac and Crawford, 2000), while the 
presence of savings allows households access to cash funds in times of need (Allison and 
Horemans, 2006). For example, during the 2010 harmful algal bloom event in the Marovo 
lagoon, both Michi and Chumbikopi were affected. The effects of the algal bloom were 
widespread, with 97% of respondents saying the impact on their livelihood was either ‘major’ 
or ‘catastrophic’. Households were unable to fish for periods ranging from one month to one 
year, and did not earn enough in their income generating activities to regularly supply their 
household with bought food. Those households who did have access to savings therefore used 
them to buy food from local stores and bought fish from villages which were unaffected by 
the algal bloom. The few who were unable to access savings were forced to rely on their local 
gardens, ask help from fellow community members, and in one case even risked eating 
seafood.
Debt levels are also low enough to constitute a low vulnerability rating (Table 3.4). 
Households who owe money may be less likely to adapt to changing conditions as their 
perceived ability to cope may be negatively affected, while money lenders are also unlikely 
to supply credit to those already in debt (Marshall and Marshall, 2007; Marshall, 2010; 
Bennett et al., 2014b). Within Solomon Islands, the concept of debt may be somewhat 
redundant in rural areas as help, in the form of money, food, or labour, may be freely 
requested from community members without the expectancy to receive a repayment. Instead, 
help will be asked in return when the need arises (see Aswani 1997). Even though the 
concept of debt itself may be somewhat redundant, the indicator still remains a valid 
reflection of vulnerability within Solomon Islands communities. The possibility of requesting 
money from others exist, however the absence of debt accruement ensures that community 
members maintain a positive perception with regards to adaptation challenges (Marshall, 
2010).
Physical capital refers to the built capital items which are used to uphold livelihoods (Metcalf 
et al., 2015). Boat assets, material assets, and condition of assets all constituted high scores 
for Solomon Islands communities (Table 3.4). Although 89% of households possessed their 
own boat, 69% of these are basic dugout canoes, 19% fibre-glass canoes and only 2% fibre­
glass canoes with outboard engines. Households with no boats are least likely to adapt to 
environmental changes (Badjeck, 2008), while those with dugout canoes would be limited in
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their adaptation options by being restricted through travel distance, and are also less likely to 
outrun storms (Kelly and Adger, 2000). Those with outboard engines would be best suited to 
adapt to change through increased access to fishing grounds, less time spent travelling, and 
more time spent fishing.
Material assets determine vulnerability based on the presence or absence of a number of 
assets owned by the household (Cinner and Fuentes, 2008; Davies, Beanjara and Tregenza, 
2009; Cinner et al., 2013a), as well as the roof and building condition (Ahsan and Warner, 
2014). On average, Solomon Islands communities appear somewhat better off than 
communities of Madagascar (Cinner et al., 2013b) and Zanzibar (Makame, 2013), while still 
possessing relatively few assets (Table 3.4). Of the 16 material assets used as proxies, fishing 
gear, mobile phones, radios, kerosene lamps, solar panels, and garden tools are owned by the 
majority of the households surveyed. Generators and DVD players are owned by 25% and 
31% of surveyed households respectively, while televisions, stoves, piped water, washing 
machines and electric lamps are owned by 7%, 5%, 1%, 0% and 5% respectively. The 
condition of household roofs assessed constituted 17% bad, 79% fair, 8% good and 0% in 
excellent condition, while buildings were rated as 22% bad, 71% fair, 6% good and 
0%excellent. Cooking fuels contributed high scores across all communities as 96% of 
households use firewood as their primary source of fuel. Firewood gathered from mangroves 
and other trees has led to considerable degradation in Solomon Islands (Warren-Rhodes et al., 
2011), and is therefore given a higher vulnerability score than gas and electricity fuel sources 
(Table 3.4). As over-reliance on a single cooking fuel may be detrimental to vulnerability if 
no others are available, firewood is regarded as a readily available option during times when 
another, primary source of cooking fuel is unavailable due to extreme weather events or 
breakage.
Community infrastructure was also measured through the presence or absence of a number of 
infrastructure items or services in each community (Table 3.4). Out of a possible 38 items, 30 
were present in Dunde. The distribution of infrastructure items for Chumbikopi, Michi, 
Nazareth, and Nusa Roviana amounted to 12, 9, 6, and 3 items respectively. The considerable 
amount of infrastructure items in Dunde is explained by Aswani (1997) who describes the 
area as “the geographical and cultural core of the Roviana lagoon” and attributes its 
development to the construction of an airstrip and various roads by the allies during World 
War II. Dunde therefore possesses a number of items absent in the other communities 
including, a hospital, a secondary school, electricity service, banks, and a number of tourism
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related services such as hotels and restaurants. The only common infrastructure items across 
all communities are primary schools, early storm warning systems, and community halls, 
while most communities have churches, recreational boating jetties, piped water, septic tanks 
and diesel mechanics.
Natural capital in is gauged through respondent perception of changes in the communities’ 
marine resource base, the effect of environmental changes on livelihoods, the perception that 
overharvesting of marine resources are occurring, and the perception that fish numbers, as 
well as state of the marine environment, have decreased over the past five years. A common 
concept linking all of the perceived changes mentioned above is that of environmental 
degradation. Degradation leads to higher community vulnerability through its direct impact 
on natural resources (Renaud, 2006). Although Solomon Islands’ marine resources may still 
be in considerably better condition than seen elsewhere around the world, degradation 
implies a loss of ecosystem services compared to its pristine state. A loss of ecosystem 
services can occur through many pathways, and to varying degrees (Adger, Kelly and Locke, 
2001; Turner et al., 2003; Wendland et al., 2010; Roiko et al., 2012), but ultimately results in 
decreased natural capital available to communities, which in turn limits their adaptive 
capacity. For instance, overharvesting of various marine species, including coconut crabs, 
turtles, crocodiles, Trochus shells and Giant clam species has led to decreased population 
levels for these species throughout Solomon Islands (Richards, Bell and Bell, 1994). 
Consequently, bans have been placed on export of turtle and crocodile products (Richards, 
Bell and Bell, 1994), while other populations remain greatly reduced. This, in turn, eliminates 
the export of crocodile and turtle products as possible adaptation options should another 
income generating activity be jeopardized. Similarly, depleted marine stocks are exploited at 
suboptimal levels, and therefore represent poor returns on natural capital assets available to 
communities (Connell, 2014).
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3.3 Household livelihood strategies
A total of 43 different income or livelihood activities were listed from all five Solomon 
Islands communities. Out of the total 110 households surveyed, 88 mentioned fishing as a 
livelihood activity the household is currently engaged in (Figure 3.6). Fishing comprised all 
marine related harvesting activities including diving and gleaning. Gardening is ranked 
second highest with 65 of the households participating and betelnut and cigarette selling third 
highest, with 24 of the 110 households involved in it. The baking and selling of fresh buns 
and cakes is the fourth most common livelihood activity, while the sale of food and 
household products from home stores is ranked fifth. The diving of Trochus shells, used to 
make trinkets for tourists, was the sixth most commonly listed activity. Weaving and selling 
of mats is the seventh ranked livelihood activity, while teaching and coconut husking is 
eighth. The selling of cooked food is ranked as the tenth highest livelihood activity, while 
work for wage labour, carpentry, and the carving of canoes is jointly the 11th ranked 
activities. Cubic is the 14th ranked activity and comprises the felling of trees to be sold as 
timber. Market, which is simply the selling of various marine or garden products at the local 
marketplace, and logging- individuals employed by logging companies, is joint16th.
The importance of subsistence fishing and gardening as livelihood activities in Solomon 
Islands households is undeniable. Together, fishing and gardening occurs within 57% of 
surveyed households. This high dependence on subsistence activities in Solomon Islands 
communities is echoed by others (Aswani, 1997; Bennett et al., 2014a). Income generating 
activities are mostly utilized to meet the base expenses required for school fees, food, 
electricity and church donations (Aswani, 1997). Mcdonald (2014) attributes the prominence 
of subsistence activities in Solomon Islands as adaptation measures to reduce the effects of 
macroeconomic shocks, which are mainly felt through the cost of imported food 
(predominantly rice) and petrol.
In 1995, Aswani (1997) found slightly more livelihoods were involved in gardening than 
fishing. Twenty years after Aswani’s original findings, fishing has become the number one 
ranked livelihood activity. Although further investigation is required to determine the reason 
for this, speculation may be offered. The increased exposure of communities to global 
economic forces over time may have instilled a notion of maximizing economic advantage 
(Mcdonald, 2014). Not all households may be able to participate in both fishing and 
gardening as subsistence activities. The need to commit household members to income
47
generating activities may therefore limit the time members are capable of spending on 
subsistence activities. The higher value of seafood products over garden products makes 
fishing the option which maximises economic gain. Households with time and money 
constraints are more likely to catch their own fish and buy garden products than spend money 
on the more expensive, high-protein products and grow the less expensive garden products. 
Fishing therefore offer households greater economic benefit in terms of money saved from 
having to buy fish, as well as greater trading power if they wanted to trade their fish with 
garden produce from fellow community members.
Figure 3.6 The top 16 livelihood activities for five Solomon Islands communities.
The number of livelihood activities each household engaged in averaged at 3 activities per 
household per community (Figure 3.7a), with a one-way ANOVA detecting no significant 
difference between communities (P= 0.728). This constitutes a higher livelihood diversity 
than what was found in Peru (Badjeck, 2008), Zanzibar (Makame, 2013), and various African 
countries (Cinner and Bodin, 2010).
With fishing and gardening excluded from the analysis, the average number of livelihood 
activities from Dunde was slightly higher than others (Figure 3.7b), indicating less 
dependence on these activities in this urban area. With the exclusion of these two activities, 
average livelihood activities per household almost halved from 3 to 1.6 for all communities. 
The considerable diversity in household livelihood activities displayed by Dunde translates
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into it being the community with the highest number of total livelihood activities (Figure 3.8), 
even though it was the site which had the fewest number of surveys administered.
Figure 3.7 a) The average number of livelihood activities engaged in by households from 
each community. b) The average number of activities with gardening and fishing excluded.
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Figure 3.8 The diversity of livelihood activities within each community.
A strongly positive correlation emerged between the diversity of livelihood activities in a 
community and the number of infrastructure items present (Figure 3.9), which is similar to 
the findings of Cinner and Bodin (2010). The relationship between the diversity of livelihood 
activities and community infrastructure suggests that urban areas create more opportunities to 
generate income. In the case of Dunde, residents are engaged in various forms of formal 
employment. These range from tourism related activities (airport, hotels, restaurants, taxi 
service) to social services (police, hospital, schools, church) and factory work (tuna canning).
For communities with higher levels of infrastructure development, households tend to be less 
engaged in subsistence gardening than less developed communities. Mcdonald (2014) 
prescribes the absence of agricultural activities within urban areas due to limited land 
availability. Within the New Georgia region, however, considerably large tracts of land are 
available, to which community residents are entitled (Aswani, 1997). A more likely reason 
for the shift away from the subsistence economy for developed communities is the personal 
preference of an income over subsistence goods. Having cash would enable households to 
purchase fish or garden products at their own discretion, while also allowing them to buy 
imported goods, which have become increasingly popular with residents (Aswani, 1997). 
Imported goods such as rice, sugar and tea are considered as commodity items within 
communities. Such imported goods may therefore be regarded as a means of gaining social 
status and may therefore contribute to the need of income generating opportunities over 
subsistence activities.
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Figure 3.9 The relationship between the number of infrastructure items in a community and 
the diversity of livelihood activities of a community.
3.4 Community livelihood strategies
Participation in livelihood sectors differed significantly between communities (P=0.0005). 
Michi had the highest percentage of households which relied directly on resources for food or 
income, with 60% of households engaging in this sector (Figure 3.10). Nusa Roviana and 
Michi had the highest incidence of direct as well as secondary resource use, which cumulated 
to 78% and 73% respectively. Dunde had the lowest percentage of households engaged in 
both direct and secondary resource use, whereas their engagement in informal services and 
formal employment was greater than all other communities (37% and 20% respectively). 
Michi, in turn, had the second highest incidence of formal employment, with 11% of 
households engaged in the sector, which was just ahead of Chumbikopi at 10%.
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Figure 3.10 The prominence of livelihood sectors for each Solomon Islands community.
A strong correlation emerged between the percentages of households engaged in both direct 
resource use and formal employment over the number of infrastructure items present in 
communities (Figure 3.11a). Household involvement in direct resource decreased with the 
number of infrastructure items present (R2 = 0.85). The percentage of households involved in 
formal employment increased with more infrastructure items (R2 = 0.82). A strongly positive 
relationship also emerged for households engaged in the informal services sector, with an r- 
squared value of 0.75 (Figure 3.11b). A negative relationship was established between the 
percentage of households engaged in the secondary resource use sector and the number of 
infrastructure items present in communities (R2 = 0.52).
■ Direct resource use ■ Secondary resource use
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Figure 3.11 The relationship between number of infrastructure items present in communities 
and the proportion of community households involved in different livelihood sectors. 3.11a 
shows relationships for the direct resource use and formal employment sectors whereas 3.11b 
shows informal services and secondary resource use sectors. Distribution of community 
infrastructure items occur as follows: Nusa Roviana 3, Michi 6, Nazareth 9, Chumbikopi 12 
and Dunde 30.
In summary, the results of the vulnerability assessment has identified key attributes of both 
high and low vulnerability within the five Solomon Islands communities sampled. Although 
specifics differ from community to community, exposure presents the biggest vulnerability 
risk to Solomon Islands communities. Within this category, perceived environmental
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changes, shoreline changes, safety at sea, and changes in habitat, and changes in targeted 
species render communities more vulnerable. Homogeneously distributed religious groups, 
high levels of school attendance, duration of fishing trips and change in catches are 
subcomponents which provides a measure of resilience under the exposure category.
Within the sensitivity category, attachment to place, recreational dependence, attachment to 
fishing and cultural importance of fishing contribute to higher vulnerability for Solomon 
Islands communities, while social and economic dependence, economic dependence on other 
resources, and local ecological knowledge serves to lower vulnerability.
Perception of risk in approaching change, perception of ability to cope with change, 
attachment to fishing, occupational mobility, access to institutional safety nets and 
information, and climate change focussed institutions, along with knowledge, insurance, 
household income, boat assets, material assets, condition of assets, cooking fuels, community 
infrastructure and changing resource base are subcomponents of adaptive capacity which 
increases vulnerability. Attitude to change, interest in the environment, social capital and 
community cohesion, gender equity, health, labour, migration, household sharing income, 
savings, debt, income shocks, household expenses, and debt on main assets are 
subcomponents which decreases vulnerability.
In conjunction with the findings of the vulnerability assessment, the results of the household 
livelihood and community livelihood analysis reveals a slight shift towards cash generating 
activities from the overwhelmingly subsistence activities reported by Aswani (1997). 
Households do however maintain at least one subsistence activity, mostly fishing, as an 
alternate food source when macroeconomic shocks render bought food too expensive. Due to 
the number and diversity of jobs, urban communities display a lower dependence on 
subsistence activities than their rural counterparts. Instead, incidence of informal and formal 
employment are higher within these communities.
3.5 Conclusion
The comprehensive set of indicators used in the survey (consisting of 383 variables) ensures 
considerable component depth and therefore a thorough representation of vulnerability. In 
order to achieve the resolution required to address vulnerability through adaptation planning, 
individual drivers of vulnerability needs to be identified in order to maximise the impact of 
intervention strategies (van Aalst, Cannon and Burton, 2008; Osbahr et al., 2008). It is
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therefore necessary to understand the reasoning behind component scores at the 
subcomponent level, in the hope of identifying key areas where intervention will be most 
effective and ultimately lower vulnerability (Adger et al., 2005). Of equal importance to 
identifying highly vulnerable attributes are the antagonistic effects of non-vulnerable factors, 
whose drivers require preservation in order to boost resilience (Cutter, Boruff and Shirley, 
2003).
This study has highlighted various aspects of vulnerability within Solomon Islands 
communities. Firstly, components of exposure present the biggest risk to Solomon Islands 
communities. The scale of intervention required to reduce the vulnerability to exposure 
stressors however makes this an unlikely entry point for further adaptation planning (Mumby 
et al., 2014). The considerably lower exposure vulnerability displayed by Nusa Roviana does 
however suggest that the location of a village may affect the perceived impact of 
environmental changes on households. Enquiry into the reasoning behind perceptions of 
households, as well as the validation of these perceptions, is required before further steps can 
be taken to address exposure attributes as a means of decreasing vulnerability.
Schooling and religion provide effective means of combating exposure vulnerability in 
Solomon Islands. These aspects however, are not without their challenges. As attendance of 
sub-adults in schools is the reason for low vulnerability, the next step would be to ensure that 
more sub-adults move on to, and complete, secondary school. A higher quality of education 
throughout communities will in turn improve opportunities related to employment, income, 
and even the improved psychology of community members (Roiko et al., 2012). As 
households are severely restricted in the amount of income received, school fees are likely a 
hindrance to more learners completing secondary school. Another threat to community 
vulnerability may come from the large number of competing church denominations in 
Solomon Islands. Although church followers are currently homogenously distributed 
throughout communities, competition for membership threaten to disrupt the social cohesion 
of communities, as has been seen in the past (Aswani, 1997).
Adaptive capacity can be effectively addressed at various scales, ranging from policy level 
changes to the actions taken by resource users and other community members at the ground 
level (Adger and Vincent, 2005; Allison et al., 2009). The greatest potential to lower 
vulnerability in Solomon Islands lies with the provision of insurance schemes, government 
safety nets, and the establishment of climate change focused institutions within communities.
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Low levels of debt and household expenses, the use of solar panels as energy source, and the 
ability to withstand income shocks needs to be preserved where possible, along with the 
maintenance of savings, the sharing of income, migration trends, health, labour, and gender 
equity. Subcomponents such as attachment to place, attachment to fishing, cultural 
importance of fishing, and perception to cope with change, although complex in nature, may 
be positively influenced through social marketing campaigns (Andriamalala et al., 2013). 
These campaigns can be aimed at instilling conservational values to complement the existing 
sense self-identity which community members associate with their surrounding environment.
Due to the complexity of socio-ecological systems, efforts at estimating vulnerability at the 
national or even regional scale can never be precise. The balance weighted approach used in 
this analysis therefore only serves as a means of comparing community vulnerability. As the 
balance approach indiscriminately masks the importance of either high or low scoring 
subcomponents, a qualitative analysis of subcomponents is required to further elucidate 
vulnerability. By focussing on vulnerability at the subcomponent level, one also bypasses the 
contentious topic of indicator weights, allowing each subcomponent to be judged according 
to its importance to overall vulnerability. Eakin and Luers (2006) acknowledge the 
multidimensional complexity of vulnerability research and calls for the combination of 
qualitative and quantitative approaches to be used. Many subcomponents are coupled and 
therefore require a qualitative approach to further disentangle the drivers of vulnerability. For 
example, both community cohesion and attachment to place relate to the social identity of 
community members. High levels of community cohesion, however, lowers vulnerability 
when, for example, community members are more willing to assist those in need. High levels 
of attachment to place increases vulnerability when community members are unwilling to 
emigrate to a different community where they can have a better job with better pay. It can 
therefore be argued that one of these factors would not be relevant to vulnerability without 
the other. Such considerations become increasingly important when attempts are made to 
address vulnerability, as adaptation strategies can have both the desired positive and 
undesired negative effects.
The subsistence activities of fishing and gardening remain a staple livelihood source in 
Solomon Islands communities. Both fishing and gardening are important means of sustaining 
livelihoods, and may be utilised in more ways than for purely nutritional purposes. Products 
derived from either sea or agriculture represents commodities which may be sold, traded or 
consumed. Aswani (1997) noted that households prefer imported foods such as rice, tinned
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fish, coffee, tea and sugar when it can be afforded. However, subsistence activities supply 
livelihoods with a buffer against macroeconomic shocks, such as the increase in imported 
food and petrol prices, by allowing them to shift their diet to subsistence products (Mcdonald, 
2014). Almost all households are engaged in at least one cash generating activity, which they 
utilise to cover their base expenses towards food, school fees and electricity costs. When time 
constrictions are imposed on a household, it appears that the economic benefits would cause 
them to choose fishing over gardening.
Urban communities are less dependent on subsistence activities than their rural counterparts. 
Greater cash earning capabilities within urban centres appear to be ‘pull’ factors out of the 
subsistence economy (Aswani, 1997), rather than the lack of available land as proposed by 
Mcdonald (2014) for different parts of Solomon Islands. Livelihood options outside of 
subsistence activities can be linked with the presence of infrastructure items present in 
communities. Importantly, communities with greater development and more diverse 
livelihoods tend to have households with less direct or secondary involvement in resources, 
but rather more informal and formal employment. Such findings may be useful 
considerations to resource managers who aim to uphold high levels of livelihood diversity in 
communities, while decreasing involvement in resource related activities for conservation 
purposes (Cinner and Bodin, 2010).
Primary or secondary resource involvement, including subsistence fishing and gardening, 
constitutes livelihood activities for the majority of households in four of the five communities 
surveyed. Higher dependence on natural resources exists within communities with less 
infrastructural development and livelihood diversity. An over-reliance of livelihood activities 
on a specific resource may increase vulnerability when the resource is negatively affected 
through stressors (Coulthard, 2008).
The high reliance of rural communities in Solomon Islands on marine and agrarian resources 
suggests they may be susceptible to changes in these resources. A possible means to address 
this issue would be the improvement of community infrastructure, leading to an increase in 
community livelihood diversity and better access to markets (Mcdonald, 2014). 
Diversification of livelihood portfolios is well known for its role in vulnerability reduction 
(Barrett, Reardon and Webb, 2001). Alternate livelihood options present households with the 
opportunity to sustain a means of living when a livelihood activity is rendered obsolete. An
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example of this can be seen in Cinner, Fuentes and Randriamahazo (2009), who noticed that 
households in Madagascar increased their fishing effort when vanilla prices fell.
In general, Solomon Islands communities are faced with the expected challenges of small 
island states (Mimura et al., 2007). A number of stressors, both climate change related and 
non-climate change related, exert pressure on communities. These communities have intrinsic 
attributes which render them either vulnerable or not, and in many cases attributes may have 
both effects simultaneously. This study has identified these attributes, and now opens the 
question as to what the drivers are that renders specific attributes more vulnerable and others 
less vulnerable. Once these drivers of vulnerability are identified, focus areas for adaptation 
planning may be established where intervention will be most effective. Identifying these 
drivers comprises the next step of the vulnerability discourse, and will be done in future 
GULLS studies (Hobday et al., 2016).
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5 APPENDIX
GULLS Vulnerability Survey (SOLOMONS VERSION 2015)
Surveyor name(s)
Date
Start time:
Basic respondent data
Respondent name:
Household number of people Adults: Children:
Gender: Male / Female
Age
Village/Community
Education level
First language
Ethnic background (tribe)
Fishing activity
Is fishing your main subsistence occupation? Yes/No
How many days per week do you go fishing? Choose one
Every day of the week 1 3 to 5 days a week 2
2 to 3 days a week 3 1 to 2 days a week 4
Once a week 5 Less than once a week 6
What is the average (typical) length of a fishing trip? Choose one
Less than 1 hour 1 One day 4 More than one 
week 7
1- 3 hours 2 Two days 5
3-6 hours 3 One week 6
W hat w as your highest catch ever on a day o f fishing and w hen was that
77
(Kilos - Year)
What has been your best catch this year?
(Kilos)
What is the habitat that you most often visit now?
1. Lagoon reefs, 2. Outer reefs, 3. Lamana (deep), 4. Mangroves, or 
5. Other
Has the use of this habitat increased, decreased or not changed 
in the time you have been fishing in this area?
Increased / Decreased / Not changed 1 / 2 / 3
How much of your household income is derived from fishing?
($/ proportion of total household income)
What would you do if you were unable to make a living from 
fishing?
**What would you do if you were unable to subsist from fishing?
List the three most important fish species you target for commercial 
purposes?
1 2
3
**For subsistence (name 3)?
Have these top three species changed in the past five years?
Yes / No 1 / 2
Basic household data 
Household income
Is there much variation in your household income between the 
summer and the winter period? (pre monsoon/ monsoon /post 
monsoon after the ban -  Solomons)
Yes/No 1 / 2
78
What is your average household income per month before tax and 
from all sources?
($/month)
**List main Source/s in order of importance?
Fishing business
**Do you own your own fishing boat (canoe or fibre or both)? 
Engine?
Yes/ No 1 / 2
How many people (outside of family) did you employ over the last 12 
months (or gave gifts for helping out in work/fishing)?
(number)
Approximately how much income does your fishing selling turn over 
each month?
($/year)
Household expenditure
Where do you mainly go to buy your food purchases?
(Store and place)
What percentage of foods are (by volume)
Bought from the store % (a)
Exchanged % (b)
Grown by yourself % (c)
Total food 100%
79
Sensitivity
Household dependence on marine resources 
Social dependence (SD) on fishing
I depend on the following situations and people for day to day 
resources to go fishing
(Can select several)
Weather predictions and news 1 My family 3
Buyers of fish 2 Fellow workers 4
None 5
Who do you interact with when going fishing? (Can select several)
Other fishers 1 Safety authorities 4
Suppliers fishing tackle/fuel 2 Scientists 5
Marine reserve managers 3 Company officials 6
Economic dependence (ED) on fishing
Food consumption
How many days a week do you and your household consume fresh 
marine fish? **Shells/crabs?
(out of 7 days)
Is the fish you eat from your own catch of fish or do you buy fish?
Own catch = 1; Bought = 2; Both = 3
Which type of fish do you consume most often?
**Which type of shells/crabs do you consume most often?
Economic dependence (ED) on other resources
How many days a week do you and your household consume fresh 
vegetable products?
(out of 7 days)
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How many days a week do you and your household consume fresh 
meat?
(out of 7 days)
What is the most important food source for your family’s household? (Most important one)
we grow it in the garden 1 we buy it in the local 
shop 2
we fish for food/a small portion from catch 3
we collect our food from the bush/sea 4 other 5
How do you pay for the goods you don’t grow or catch yourself? (Main payment method)
we exchange goods for it 1 we obtain it on credit 2
we pay for it using cash 3 other 4
Do you have a garden or plantation? **How many (visa hinia)?
Yes / No 1 / 2
If you grow food, why do you grow food
I cannot afford to buy all my food (i.e. I have no other option) 1 (Can select several)
I could buy food but prefer to grow food to save money 2
I prefer fresh food 3 Other (explain) 4
How much of your crops are grown for commercial purposes
(out of 100%)
Where is your growing activity?
Close to household 1 Away from household 2
Other 3
List the crops that you grow
Do you have livestock?
Yes / No 1 / 2
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Where is your livestock activity?
Close to household 1 Away from household 2
Other 3
List the livestock you own and numbers
Historical & Cultural dependence (H&CD) on fishing
Historical involvement
How long have you been a fisher?
(years)
When did the fishery you are involved with begin in this area?
(year)
Were previous generations of your family/ancestors fishers?
Yes / No 1 / 2
Which family relations were fishers in the past?
1 2
3
Would you describe your family as having a fishing identity/culture?
Yes / No 1 / 2
Social mobility
What is/was the main occupation of your parents?
Father (a)
Mother (b)
Did your parents attend school?
Father (a)
Mother (b)
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To what level did your parents attend school?
Father (a)
Mother (b)
Did your parents own their own house?
Yes / No 1 / 2 **leaf or tin-roof?
Did your parents own their own boat?
Yes / No 1 / 2 **canoe or fibro or 
both?
Would you say you are financially better off than your parents?
Yes / No 1 / 2
Adaptive Capacity 
Flexibility
Personal flexibility (PF)
Right now, if you had a chance would you:
Change your job/life 1 Stay doing what you are 
doing 2
At this time do you feel you could find work in a different sector?
Yes / No 1 / 2
How many options for a different type of job/work would you say 
you have?
(Choose one)
Many options 1 Some options 2
Few options 3 No options 4
Have you done any courses to improve your employability?
Yes / No 1 / 2
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If yes, what courses were they?
Would you be happy working for someone else? If so, why?
Yes / No 1 / 2
Occupational flexibility (OF)
Have you had a change of employment in the past 5 years?
Yes / No 1 / 2 **(specify if  no change bcs only “subsistence 
life” ?)
If so, what was your previous occupation?
Do you prefer your new occupation to your previous occupation?
Yes / No 1 / 2
Would you be interested in doing a job other than fishing if you 
could earn as much as you do fishing?
Yes / No 1 / 2
List the factors that a new job must possess for you to take it (tick any that apply)
Adventure 1 Flexibility 4
Part time options 2 Intellectual challenge 5
Personal safety 3 Low risk & Certain 
income 6
List the alternative employment sectors that you would consider to 
take another job in
(tick any that apply)
Tourism 1 Service industry 5
Aquaculture 2 Different fishing 
sector 6
Office work 3 Mining /logging 7
Masonry /Carpentry/Daily wage labour 4 Other 8
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What do you see as the biggest risk to the fishing livelihoods in this 
community?
(Can select several but 
find out the main one)
The market 1 Injury /Health 4
Environmental change 2 Management changes 5
Reduced fish abundance 3 Other 6
In which sector do people who have left fishing for $ find work in 
this community?
Institutional flexibility (IF)
Markets
How many markets are there in your community where you can buy 
fish?
(number)
By which avenue do you sell your fish? (Choose main one)
Local individual fish buyer 1 Large processor 3
Directly off the boat 2 Intermediary 
/middlemen 4
Other (**local market?) 5
If you sell through middlemen, how would you describe your 
relationship with middlemen in this community?
If NOT through middlemen, how would you describe your 
relationship with companies or buyers you sell your fish to?
How many markets/auction sites are there in your community where 
you can sell your fish directly?
(number)
Do you ever sell goods to a fish market outside your community?
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Yes / No 1 / 2
How far is that market from your house?
(km/ hours/min walking)
Are you fishing for orders from the markets?
Yes / No 1 / 2
Have fish prices been relatively stable over the past 3 years?
Yes / No 1 / 2
What do you think dictates the price of fish most in the local 
market?
Choose one
The power of the middle men 1 
The price the fisher demands 2
The quantity of the fish that is available that day 3 
Other 4
How many markets are there in your community where you can 
buy/sell fresh meat and vegetables?
(number)
Resource management institutions
Does your community have any type of marine resource 
management?
Yes / No 1 / 2
If your community has marine resource management , what kind of 
management
Choose one
Traditional management; managed by chiefs/custom 1
Community has agreed on a marine managed area or MPA 2
Written management plan with a monitoring or decision 
making process and a committee that is in charge 3
Government controlled management 4
Industry led management 5
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Other 6
Have rules, practices changed in the past in response to 
environmental changes?
Yes / No 1 / 2
How have the rules changed?
Do you have to report/record your catches at a landing site or to an 
authority?
Yes / No 1 / 2
To whom do you have to report?
List the three community organisations that are active in your 
village/town that come to mind?
1 2
3
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Social dependence - Rating questions
Attachment to place
Would you say you feel like you belong or do not 
belong to this community/town?
St
ro
ng
ly
be
lo
ng
B
el
on
g
Sl
ig
ht
ly
be
lo
ng
N
ot
 a
t a
ll 
be
lo
ng
How long do you plan to be a resident of this 
town?
R
es
t o
f m
y 
lif
e
M
an
y
ye
ar
s
A
 fe
w
 
ye
ar
s
N
ot
 lo
ng
 a
t 
al
l
How strong are the friendships you have in this 
town?
V
er
y
st
ro
ng
St
ro
ng
Sl
ig
ht
ly
st
ro
ng
N
ot
 s
tro
ng
 
at
 a
ll
How important are the friendships/relationships 
you have in this town? Ve
ry
im
po
rta
nt
Im
po
rta
nt
Sl
ig
ht
ly
im
po
rta
nt
N
ot
 a
t a
ll 
im
po
rta
nt
How possible is it, if you need advice, to go to 
someone in your community?
V
er
y
po
ss
ib
le
Po
ss
ib
le
Sl
ig
ht
ly
po
ss
ib
le
N
ot
 a
t a
ll 
po
ss
ib
le
How often do you socialise with people in your 
town/community?
V
er
y 
of
te
n
So
m
ew
ha
t
of
te
n
R
ar
el
y
N
ev
er
Recreational dependence
How important is recreational fishing to your 
life?
V
er
y
im
po
rta
nt
Im
po
rta
nt
Sl
ig
ht
ly
im
po
rta
nt
N
ot
 a
t a
ll 
im
po
rta
nt
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How often do you fish recreationally?
V
er
y 
of
te
n
So
m
ew
ha
t
of
te
n
R
ar
el
y
N
ev
er
Attachment to fishing 1 2 3 4
Would you say you fish just to earn a living or for 
pleasure as well?
On
ly 
for
 a 
liv
ing
Liv
ing
 mo
re 
tha
n p
lea
sur
e
Ple
asu
re 
mo
re 
tha
n a
__
_
i
___
__
_
On
ly 
for
 
ple
asu
re
Can you think of another job you would rather do 
than fishing?
Ca
n 
th
in
k 
of
 
m
an
y
Ca
n 
th
in
k 
of
 
so
m
e
Ca
n 
th
in
k 
of
 
fe
w
Ca
n 
th
in
k 
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no
ne
Would you say being independent is the worst 
thing or the best thing about being a fisher?
B
es
t t
hi
ng
G
oo
d 
th
in
g
B
ad
 th
in
g
W
or
st
th
in
g
How proud are you to tell people that you are a 
fisher?
V
er
y
pr
ou
d
Pr
ou
d
Sl
ig
ht
ly
pr
ou
d
N
ot
 p
ro
ud
 
at
 a
ll
Would you say fishing for you is a lifestyle or 
just a job?
Lif
est
yle
 on
ly
Mo
re 
life
sty
le 
tha
n jo
b
Mo
re j
ob
 th
an 
life
sty
le
Job
 on
ly
Would you like your children to continue in the 
fishing activity/profession?
Li
ke
 v
er
y 
m
uc
h <D
J
N
ot
 li
ke
N
ot
 li
ke
 a
t 
al
l
Economic Dependence-  Rating questions
Economic dependence on fishing
++How likely is it you will have to sell your 
properties/things if you could not fish for food or 
income? Ve
ry
 li
ke
ly
So
m
ew
ha
t
lik
el
y
N
ot
 li
ke
ly
N
ot
 li
ke
ly
 a
t 
al
l
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How possible would it be to feed your family if you 
did not go fishing?
H
ig
hl
y
po
ss
ib
le
Po
ss
ib
le
Sl
ig
ht
ly
po
ss
ib
le
N
ot
 a
t a
ll 
po
ss
ib
le
Competition for fish
++Would you say there are too many or too few 
fishers in fishing in this community?
To
o 
m
an
y
Sl
ig
ht
ly
 
to
o 
m
an
y
Sl
ig
ht
ly
 
to
o 
fe
w
To
o 
fe
w
Would you say there are too many or too few 
fishers working in the areas you fish?
To
o 
m
an
y
Sl
ig
ht
ly
 
to
o 
m
an
y
Sl
ig
ht
ly
 
to
o 
fe
w
To
o 
fe
w
++ How concerned are you about the level of illegal 
fishing from outsiders that is occurring? Ve
ry
co
nc
er
ne
d
Co
nc
er
ne
d
Sl
ig
ht
ly
co
nc
er
ne
d
N
ot
co
nc
er
ne
d
++Would you say illegal fishing is affecting or not 
affecting the catches of those who are from this 
community? Af
fec
ts a
 lo
t
Af
fec
ts
som
ew
hat
No
t af
fec
tin
g 
mu
ch
No
t af
fec
tin
g a
t 
all
Would you say your fish catches are higher or 
lower by the presence of commercial fishing?
M
uc
h
hi
gh
er
H
ig
he
r
Lo
w
er
M
uc
h
lo
w
er
Historical &Cultural Dependence - Rating questions
Cultural importance of fishing 1 2 3 4
How much was your local knowledge about fishing 
included in local natural resource management 
plans? Ve
ry 
inc
lud
ed
Inc
lud
ed
Sli
ght
ly
inc
lud
ed
No
t in
clu
ded
 at 
all
How concerned are you by the lack of young 
people entering the fishing industry in your area? Ve
ry
con
cer
ned
Co
nce
rne
d
Sli
ght
ly
con
cer
ned
No
t
con
cer
ned
 at
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Local ecological knowledge
How much do you think you know about the 
environment in which you fish? s<
Q
ui
te
 a
 lo
t
A
 li
ttl
e
N
ot
hi
ng
How important do you think it is to pass on local 
knowledge about fishing to younger generations? Ve
ry
im
po
rta
nt
Im
po
rta
nt
Sl
ig
ht
ly
im
po
rta
nt
N
ot
 at
 al
l 
im
po
rta
nt
Would you say local knowledge about fishing is 
being lost or maintained in this community?
W
el
l
m
ai
nt
ai
ne
d
M
ai
nt
ai
ne
d
Pa
rtl
y 
lo
st
A
lm
os
t a
ll
lo
st
Personal flexibility - Rating questions
Perception of risk in approaching change 1 2 3 4
How used would you say you are to the changes in 
everyday life?
V
er
y 
us
ed
 
to
 it
U
se
d 
to
 it
N
ot
 u
se
d 
to
 it
N
ot
 a
t a
ll 
us
ed
 to
 it
++Would you say that only big companies or 
many fishing groups will survive future changes in 
the market? A
ll 
fis
hi
ng
 
gr
ou
ps
M
an
y 
fis
hi
ng
 
gr
ou
ps
So
m
e f
ish
in
g 
gr
ou
ps
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co
m
pa
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es
Ability to plan, learn and reorganise
How well have you planned for your financial 
security?
V
er
y 
w
el
l 
pl
an
ne
d
W
el
l
pl
an
ne
d
Pl
an
ne
d 
a 
lit
tle
N
o 
pl
an
 a
t 
al
l
How interested are you in learning new skills 
outside of your area of expertise? Ve
ry
in
te
re
ste
d
In
te
re
ste
d
Sl
ig
ht
ly
in
te
re
ste
d
N
ot
in
te
re
ste
d 
at
91
How often are you thinking of new and better 
ways to improve your fishing business/livelihood?
V
er
y 
of
te
n
O
fte
n
So
m
et
im
es
N
ev
er
How possible is it for you to make a personal 
difference in improving the health of the marine 
environment in this area?
V
er
y
po
ss
ib
le
Po
ss
ib
le
Sl
ig
ht
ly
po
ss
ib
le
Im
po
ss
ib
le
Perception of the ability to cope with change
How confident are you that things will turn out 
well regardless of the changes and challenges you 
confront?
V
er
y
co
nf
id
en
t
C
on
fid
en
t
Sl
ig
ht
ly
co
nf
id
en
t
N
ot
 a
t a
ll 
co
nf
id
en
t
Would you say that you do not believe or believe 
that the future will look after itself?
Fu
lly
be
lie
ve
B
el
ie
ve
B
el
ie
ve
 a
 
lit
tle
D
o 
no
t 
be
lie
ve
 at
Level of interest in adapting to change 1 2 3 4
How responsible do you feel to protect the marine 
environment? Ve
ry
re
sp
on
sib
le
Re
sp
on
sib
le
Sl
ig
ht
ly
re
sp
on
sib
le
N
ot
 at
 al
l 
re
sp
on
sib
le
Attitude to change
How often do you volunteer (your time) to 
community activities?
V
er
y 
of
te
n
O
fte
n
So
m
et
im
es
N
ev
er
How likely are you to adapt to change compared to 
others you know?
V
er
y 
lik
el
y
So
m
ew
ha
t
lik
el
y
N
ot
 li
ke
ly
N
ot
 li
ke
ly
 
at
 a
ll
Employability
How useful would your skills be in setting up a 
business other than in fishing?
V
er
y
us
ef
ul
U
se
fu
l
Sl
ig
ht
ly
us
ef
ul
N
ot
 a
t a
ll 
us
ef
ul
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Occupational flexibility- Rating questions
Capacity to anticipate change and develop 
response strategies
How suitable do you think your community is for 
tourism activities? Ve
ry
su
ita
bl
e
Su
ita
bl
e
Sl
ig
ht
ly
su
ita
bl
e
N
ot
 su
ita
bl
e 
at
 al
l
How healthy are the natural resources in your area 
for tourism?
V
er
y
he
al
th
y
H
ea
lth
y
N
ot
 v
er
y 
he
al
th
y £
C
o J 
£  -
How important is fishing as an economic activity 
in this community? Ve
ry
im
po
rta
nt
Im
po
rta
nt
Sl
ig
ht
ly
im
po
rta
nt
N
ot
 at
 al
l 
im
po
rta
nt
Occupational mobility
How often are you employed in more than one job 
per year?
V
er
y 
of
te
n
O
fte
n
So
m
et
im
es
N
ev
er
How willing are you to move to a bigger town or 
community for work if necessary?
V
er
y
w
ill
in
g
w
ill
in
g
Sl
ig
ht
ly
w
ill
in
g
N
ot
_w
ill
in
g 
at
_
Business approach 1 2 3 4
How comfortable are you making decisions 
(without much information) about potential 
changes in the future?
Ve
ry
com
for
tab
le
Co
mf
ort
abl
e
Sli
ght
ly
com
for
tab
le
No
t at
 all
 
com
for
tab
le
++Would you say you always or never know how 
much money is coming in and out of your 
work/business? A
lw
ay
s
O
fte
n
So
m
et
im
es
N
ev
er
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How often do you get professional advice before 
making a business decision?
A
lw
ay
s
O
fte
n
So
m
et
im
es
N
ev
er
How possible is it to guess how much money your 
work/business will make each month? Ve
ry
po
ss
ib
le
Po
ss
ib
le
Sl
ig
ht
ly
po
ss
ib
le
Im
po
ss
ib
le
How detailed a business plan do you have for the 
following year?
V
er
y
de
ta
ile
d
D
et
ai
le
d
Sl
ig
ht
ly
de
ta
ile
d « 1 
H 1o a £ ^
++How interested are you in learning new ways to 
improve your selling/business skills?
V
er
y
in
te
re
st
ed
In
te
re
st
ed
Sl
ig
ht
ly
in
te
re
st
ed S3 Ta £s—< t/cd j
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Institutional Flexibility- Rating questions
Fishing compliance and conflict
Would you say that illegal fishing does not 
occur or does occur in the community in 
which you fish? Oc
cu
rs
 a
 lo
t
O
cc
ur
s
O
cc
ur
s 
a 
lit
tle
D
oe
s 
no
t 
oc
cu
r a
t a
ll
Would you say that everyone or no-one 
obeys the rules the community sets?
Ev
er
yo
ne
M
os
t
pe
op
le
A
 fe
w
 
pe
op
le
N
o-
on
e
Would you say that everyone or no-one 
obeys the rules the official management 
organisations set for fishing in this 
community?
Ev
er
yo
ne
M
os
t p
eo
pl
e
A
 fe
w
 p
eo
pl
e
N
o-
on
e
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Would you say that everyone or no-one 
knows who the individuals are that break 
the fishing rules? E
ve
ry
on
e
M
os
t p
eo
pl
e
A
 fe
w
 
pe
op
le
N
o-
on
e
How well enforced are the fishing rules 
that apply in this area? W
el
l
en
fo
rc
ed
Ju
st
en
fo
rc
ed
En
fo
rc
ed
 a
 
lit
tle
N
ot
en
fo
rc
ed
 a
t
How common are conflicts between fishers 
in this area?
V
er
y
co
m
m
on
C
om
m
on
N
ot
 v
er
y 
co
m
m
on
D
o 
no
t 
oc
cu
r e
ve
r
Access to institutional safety nets & 
information
1 2 3 4
Would you say there are none or many 
government safety nets in case disaster 
strikes fishing activities in this community?
M
an
y
So
m
e £<D
Ph N
on
e
How well linked is this community to 
government departments and/or academic 
institutions so you receive up to date 
information about fishing? Ve
ry
 w
el
l l
in
ke
d
W
el
l l
in
ke
d
Li
nk
ed
 s
lig
ht
ly
N
ot
 a
t a
ll 
lin
ke
d
How well integrated is this community into 
the academic institutions (universities and 
scientists) to get information on fishing 
related matters?
Ve
ry
 w
el
l 
in
te
gr
at
ed
W
el
l i
nt
eg
ra
te
d
In
te
gr
at
ed
 sl
ig
ht
ly
N
ot
 at
 al
l 
in
te
gr
at
ed
Would you say that the government is or is 
not helping to overcome challenges the 
community faces in relation to marine 
resources? H
el
pi
ng
 a
 lo
t
So
m
e 
he
lp
Li
ttl
e 
he
lp
N
o 
he
lp
 a
t a
ll
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Attitude and perception - Rating questions
Attitude to change 1 2 3 4
How much of a risk do you think 
environmental change poses to the community 
you live in?
W)s
M
ed
iu
m
£o
hJ
8o
£
How much of a risk do you think 
environmental change poses to your income 
and livelihood?
43
W)s
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How anxious/scared do you feel about the 
changes you are seeing in the environment in 
your area?
V
er
y
sc
ar
ed
/
__
__
an
v
in
n
c_
__
_
Sc
ar
ed
/
an
xi
ou
s
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ttl
e
sc
ar
ed
/
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s
N
ot
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t a
ll 
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Perceptions of change
How dangerous are changes in the local 
weather making fishing?
V
er
y
da
ng
er
ou
s
D
an
ge
ro
us
Sl
ig
ht
ly
da
ng
er
ou
s
N
ot
 a
t a
ll 
da
ng
er
ou
s
How difficult has it become to catch fish in 
the areas you fish? Ve
ry
di
ff
ic
ul
t
D
iff
ic
ul
t
Sl
ig
ht
ly
di
ff
ic
ul
t
N
ot
 a
t a
ll 
di
ff
ic
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t
How many changes would you say you have 
noticed in the marine species you see?
M
an
y
ch
an
ge
s
So
m
e
ch
an
ge
s
Fe
w
ch
an
ge
s
N
o
ch
an
ge
s
How many areas that you fish are now 
depleted?
A
ll 
ar
ea
s
M
an
y
ar
ea
s
So
m
e
ar
ea
s
N
o 
ar
ea
s
Interest in the environment
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++How environmentally sensitive/aware 
would you say you are?
Ve
ry
 e
nv
iro
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How much would you like to learn about the 
‘sustainability of the fisheries resource’?
Li
ke
 to
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 to
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How many ideas would you say you have 
about how to ensure the sustainability of the 
main species you catch? M
an
y 
id
ea
s
So
m
e 
id
ea
s
Fe
w
 id
ea
s
N
o 
id
ea
s
Would you say a good fisherman knows a lot 
or a little about the biology of the main 
species they catch?
s
<
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Social capital (SC)
Social capital, networks and community cohesion
When I need help financially or in terms of food or basic needs I ask 
for assistance from:
(Can select 
several)
Family 1 Neighbours 4
Friends 2 Local organisation 5
Take loans 3 Other 6
Gender equity
Are any women in leadership roles in this community?
Yes (go to next question) / No 1 / 2
What positions do women mostly hold?
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Human capital (HC)
Local knowledge
List the top three sources of information you regularly consult for 
information about local fishing and conditions?
1 2
3
Health
Do you have anyone in your house that is or was infirm or needed 
assistance to undertake daily chores in the past 12 months?
Yes / No 1 / 2
Is anybody in your family chronically ill (was very sick for at least 3 
months in the last year and could not work or do normal activities)?
Yes / No 1 / 2
Education
What is the highest level of education reached by you Choose one
Primary school 1 High school 2
Skills based education 3 University 4
Other 5
Skills
Do you have basic skill in any of the following fields (Can select 
several)
Gardening/horticulture 1 Mechanics (e.g. fixing a 
car) 4
Electronics 2 Welding 5
Emergency first aid/nurse 3 Other 6 
(specify)
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Knowledge
Do you feel you have basic knowledge in any of the following areas (Can select 
several)
Local environmental issues 1 Local marine issues 2
Fish biology 3 Running a business 
4
Other 5
Labour
Is it easy to find work outside of fishing if you are known to be a 
fisher?
Yes / No 1 / 2
List any community organisations you an active participant in?
1 2
3
Financial capital (FC)
Household sharing income
Does each working household member contribute to basic household 
expenses (electricity, food, water etc)?
Yes / No 1 / 2
If you needed cash today for an emergency -  would you be able to 
get that cash?
Yes / No 1 / 2
Savings
Do you have any savings or money put aside for emergencies?
Yes / No 1 / 2
Debt
++Do you have a mortgage on your house/other things?
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Yes / No 1 / 2
How much?
($)
Do you owe money to anyone (aside from a mortgage on your 
house)?
Yes / No 1 / 2
Credit
Who/where do you normally borrow money from?
Friends and family 1 Small money 
lenders 3
Large companies 2 Banks 4
Other 5
Have you loaned money to anyone in the last year?
Yes / No 1 / 2
Insurance
What insurance policies do you have at the moment? (Can select 
several)
Life 1 House 2
Contents 3 Vehicle 4
Boat 5 Income 6
Other 7 ** None 8
Physical capital (PC)
Built house
Do you own or rent the house you live in?
Own = 1 Rent = 2
Age of building?
(years)
Number of rooms
100
(number)
Estimated value of main building:
($)
Does your house need much renovation and maintenance?
Yes / No 1 / 2
What is the outside of the house mainly made of? Choose main 
one
Concrete 1 Concrete block / bricks 2
Wood 3 Plywood 4
Metal/tin 5 Thatch 6
Coral/Lime 7 Other 8
Household assets
What sort of boat do you own? Number of 
boat
Size of boat
I don’t own a boat 1
Fibre-glass canoe 2
Aluminium boat 3
Outboard Motor boat 4
Dugout 5
Motorised dugout 6
Ski boat 7
Motorized vessel 8
Other (please specify) 9
Freshwater supply
Do you have a water tank?
Yes / No 1 / 2
What is your main source of drinking water Choose one
Public system only 1 Community system only 5
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Public & community system 2 Stand-pipe 6
Bottled 3 Catchment, drums 7
Well/ borehole 4 Spring/river 8
Rain water tanks 5
Energy
What is your main source of energy? Choose one
Power is not connected 1 Mains connected 2
Solar panels 3 Own generator 4
Other power sources 5
What source of water heating do you have? Choose one
No water heating 1 Solar 2
Gas 3 Electric 4
Firewood 5
Cooking fuels
What is the main source of fuels you use for cooking (tick only one)? Choose one
Firewood 1 Gas 2
Electric 3 Other 4
Waste
Do you have your own toilet?
Yes / No 1 / 2
What type of toilet do you have (tick only one)? Choose one
No toilet 1 Pour flush 2
Flush 3 Long drop 4
Composting 5
What happens to waste water? Choose one
Wastewater disposal 1 Septic tank 2
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Waste water treatment 3 None 4
Other 5 Soak pit 6
How do you get rid of most of your rubbish? Choose one
Collected 1 Hole 2 
Open burning 3
Take it to the tip myself 4 Dump outside 5 
Other 6
Natural capital (NC)
Changing resource base
Have you noticed changes in your communities’ marine resources 
during your lifetime?
Yes / No 1 / 2
What do you believe is the main cause of these changes?
Do you think that the sea habitat in your area is Choose one
the same as it always was 1 slightly damaged 
2
badly damaged 3 irrecoverably 
damaged 4
improved since you were a child 5
IF ANSWER TO ABOVE QUESTION IS “THE SAME” -  SKIP 
NEXT 2 QUESTIONS
What do you think are the factors that cause declines in fish numbers 
in your area?
What do you think could help to increase the number of fish in the 
sea in your area?
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Do you think your local marine resources are being over harvested at 
the moment?
Yes / No 1 / 2
Have you noticed any changes to your livelihood as a result of 
changes to the marine habitat
Yes / No 1 / 2
Social Capital - Rating questions
Networks and social capital 1 2 3 4
How confident are you that you can call on 
someone (friend or family) if you need help 
financially? Ve
ry
co
nf
id
en
t
Co
nf
id
en
t
Sl
ig
ht
ly
co
nf
id
en
t
N
ot
 at
 al
l 
co
nf
id
en
t
Decision making
How involved are you in community decision 
making?
V
er
y
in
vo
lv
ed
In
vo
lv
ed
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ig
ht
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in
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ed
N
ot
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t a
ll 
in
vo
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ed
How involved are you in regional decision 
making?
V
er
y
in
vo
lv
ed
In
vo
lv
ed
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ig
ht
ly
in
vo
lv
ed
N
ot
 a
t a
ll 
in
vo
lv
ed
How involved are you in marine protected area 
management?
V
er
y
in
vo
lv
ed
In
vo
lv
ed
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ig
ht
ly
in
vo
lv
ed
N
ot
 a
t a
ll 
in
vo
lv
ed
Leadership
How strong is your community leadership?
V
er
y
st
ro
ng
St
ro
ng
Sl
ig
ht
ly
st
ro
ng
N
ot
 a
t a
ll 
st
ro
ng
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Would you say you trust the management of the 
community to do the right thing by the 
community?
To
ta
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Would you say you trust the community leaders 
to do the right thing by you?
To
ta
lly
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Tr
us
t a
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t
Tr
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D
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 a
t a
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How often can you talk to (have access to) a 
community leader if you need to?
A
lw
ay
s
O
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n
So
m
et
im
es
N
ev
er
Equity 1 2 3 4
How equal is women’s access and control over 
livelihoods and resources compared to men?
To
ta
lly
eq
ua
l
N
ea
rly
eq
ua
l
Q
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te
un
eq
ua
l
N
ot
 a
t a
ll 
eq
ua
l
Would you say that everyone in this 
community is vulnerable or are some people 
more vulnerable than others in the community? Ev
er
yo
ne
M
os
t p
eo
pl
e
So
m
e
pe
op
le 801o£
How equal is access to resources in your 
community?
To
ta
lly
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l
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ig
ht
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eq
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y
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Human Capital - Rating questions
Skills
Would you say that, with the technology 
available to the industry now, that anyone 
or only certain people can be a skilful 
fisher?
A
ny
on
e
M
an
y 
pe
op
le
So
m
e 
pe
op
le
V
er
y 
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w
 p
eo
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e
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++How confident are you that your skills 
will mean that you are successful in making 
money fishing?
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Financial Capital - Rating questions
How possible is it for you to endure some 
income shocks if it should occur?
V
er
y
po
ss
ib
le
Po
ss
ib
le
Sl
ig
ht
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N
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ll 
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How possible is it for you to access 
financial reserves if you end up without 
work for a while?
V
er
y
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ss
ib
le
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ss
ib
le
Sl
ig
ht
ly
po
ss
ib
le
N
ot
 a
t a
ll 
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ss
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Physical Capital - Rating questions
How much money do you owe on your main 
assets (house -  mode of transport)?
M
uc
h
So
m
e
Li
ttl
e
N
on
e
How many of the things you own are in good 
condition and don’t need to be replaced anytime 
soon?
M
os
t
So
m
e
N
on
e
Natural Capital- Rating questions
How diverse (number of species) is the marine 
habitat of your community?
V
er
y 
hi
gh
bD
55
£oJ
V
er
y 
lo
w
How has the number of fish in the area changed 
compared to 5 years ago? Bi
g
__
_
in
rr
p
Q
g
p
__
__
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ea
se
D
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e <c
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(3 c <
7
106
Has the marine environment worsened or 
improved over the past 5 years?
Im
pr
ov
ed
__
__
o 
1n
t_
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_
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ed
W
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d
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__
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Exposure -Rating questions
Would you say for safety reasons you prefer to (Z5
N
o 
bo
at
s
work with many boats around whilst at sea?
M
an
y
bo
at
s
So
m
e
bo
at
s oX)
£<DPh
Exposure (Ex)
Environmental change
Indicate if you have noticed an increase or decrease in any of the 
following at sea in the past 5 years (tick any that apply)
Sea level Wave height
Rain Current strength
Wind Rough seas
Air temp Sea temp
Bottom sea temp
Increase = 1, decrease = 2, same = 3
Personal exposure
Is your house in an area that is prone to flooding?
Yes / No 1 / 2
How safe do you feel you are in your main occupation in the context 
of climatic exposure?
Choose one
Very safe 1 Somewhat dangerous 3
Safe 2 Dangerous 4
Very dangerous 5
Storms
Has there been a cyclone/large storm in the last 5 years in your area?
Yes / No 1 / 2
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Were you directly impacted by the cyclone/large storm?
How bad was the cyclone/large storm damage to your household? Choose one
No damage 1 moderate damage 3
little damage 2 major damage 4
Catastrophic (property damage & loss of lives) 5
Have actions been taken by the household to prevent cyclone/large 
storm damage?
Yes / No 1 / 2
What has been done to prevent damage?
How many fishing days did you lose due to the cyclone/large storms 
in the past year?
Choose one
None 1 1-3 months 4
<10 days 2 >3 months 5
10-30 days 3
Floods
Does your water source get dirty during heavy rains/flooding?
Yes / No 1 / 2
Has there been a Flood in the last 5 years in your area?
Yes / No 1 / 2
Were you directly impacted by the Flood?
How bad was the Flood damage to your household? Choose one
No damage 1 moderate damage 3
little damage 2 major damage 4
Catastrophic (property damage & loss of lives) 5
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Have actions been taken by the household to prevent Flood damage?
Yes / No 1 / 2
What has been done to prevent damage?
How many fishing days did you lose due to the Flood in the past 
year?
Choose one
None 1 1-3 months 4
<10 days 2 >3 months 5
10-30 days 3
Drought
Has there been a Drought in the last 5 years in your area?
Yes / No 1 / 2
Were you directly impacted by the Drought?
How bad was the Drought damage to your household? Choose one
No damage 1 moderate damage 3
little damage 2 major damage 4
Catastrophic (property damage & loss of lives) 5
Have actions been taken by the household to prevent Drought 
damage?
Yes / No 1 / 2
What has been done to prevent damage?
How many fishing days did you lose due to the Drought in the past 
year?
Choose one
None 1 1-3 months 4
<10 days 2 >3 months 5
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10-30 days 3
Shoreline changes
Has the shoreline in your village/area changed over the years?
Yes / No 1 / 2
Have you noticed places in your area where the shoreline has been 
eroded by the sea?
How much of the beach has eroded in the last 5 years? Choose one
None 1 moderate 3
little 2 big damage 4
houses/trees falling down 5
Have you noticed any changes to your livelihood as a result of 
shoreline erosion?
Yes / No 1 / 2
Adaptation options (AdOp)
What will you do if weather conditions continue to worsen or 
change?
What will you do if it becomes too difficult to find enough fish?
What would you do in the event of a 50% decline in fish catches?
What would you do in the event of market prices dropping by 50% 
and remaining there?
If you were in charge of the fishing activity in this area what would 
you do? (2 or 3 changes)
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**By how much would catch have to DECLINE permanently for you to make each of 
the following changes?
Fish
somewhere
else
Target
other
spp
Use
different
gear
Fish
longer
each
season
Become
more
involved in 
management
stop
fishing
altogether
5%
decline
25%
decline
50%
decline
75%
decline
I would 
not
consider 
doing this 
however 
much fish 
catch fell
no fish 
catch
Climate change institutions
Are there institutions or government departments working on climate 
change or facilitating adaptation to change in the community?
Yes / No 1 / 2
Which institutions work on climate change or facilitating adaptation?
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Do you know of any programs/ projects or other work focused on 
climate change in the community?
Yes / No 1 / 2
5.1.1 Attitude and perceptions o f climate change
Have you ever heard of climate change?
Yes / No 1 / 2
Do you think the climate has changed over time?
Yes / No 1 / 2
List the top 3 changes in the climate you have noticed?
1 2
3
Where do you mainly get your information about climate change? (tick any that
apply)
Newspapers 1 My friends and family 4
TV/Radio 2 The internet 5
Academic society 3 Other 6
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General household expenses
Approximately how much of your 
household expenses are on the 
following categories?
Expense $/week/month/year
Rent
Food
Water
Electricity
School fees
Loan
repayments
Insurances
Do you own the following?
Yes / No 1 / 2
Vehicle □
Fishing gear □ 
Television □
Gas or electric stove □ 
Cellphones □
Piped water □ 
Refrigerator □
Radio/ cassette player □
Video/ DVD player □ 
Generator □ 
Electricity □
Washing machine □ 
Kerosene lamps □ 
Electric lamps □
Solar panel □ 
Garden/power tools □
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TABLES
Detailed household data
Household data (start with eldest)
Uniqu
e
numbe
r
Nam
e
Relatio 
n to HH
M/
F
Ag
e
Marita
l
status
Formal
educatio
n
Ethnicit
y
Currentl
y
attendin
g
school?
Religio
n
Migration/immigration
1
Did any household members live/work elsewhere in the past 5 years?
Yes / No 1 / 2 ** who?
Livelihoods (for Adults > 15)
Unique number 
(above table)
List different 
livelihood activities 
and sources of 
income
Days/ 
week 
spent on 
each 
activity
Livelihood level 
(Primary, 
secondary etc)
Formal or
informal
sector
Total income per household per month
(SBD) (A) 0 -1000; (B)1000 - 2500 (C) 2500 - 5000 (D)5000 - 7500 (E) 7500 -10000 (F) 
>10000
Unique number 
(from above)
Income per month (cash) If remittances: Amount of 
money received per month
Government 
grants: 
amount 
received per 
month/ year
2
To be filled out by researcher in process o f doing interview 
Current condition o f building and roof (tick box):
Code 1 2 3 4
Excellent Good Fair Bad
Roof condition
Building
condition
Community Infrastructure
Indicate if the following infrastructure items are present (S) or absent (X) in the 
community.
Hospital
Medical clinic
Doctor
Dentist
Pharmacy
Primary school
Secondary school
Piped water
Sewer
Sewage treatment
Septic tanks
Electricity service
Phone service
Food market
Hotel
Restaurant
Guesthouse
Dive shops
Surf shops
Motorbike/ bicycle hire
Curio and craft shops
Petrol station
Diesel mechanic
Fish processor
Banking facilities
Paved road
Slipway
Tsunami early warning system
Flood warnings
Lighthouses
Public transportation
Recreational boating jetty
Marine safety facility
Others
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Coding map
Relationship to Formal Marital status Religion codes SA Race
HH head codes education codes codes codes
1 = father/ mother 1 = none 1= single 1= Christian
2 = daughter/son 2 = up to mid 2 = married 2= Muslim 1 = Coloured
3 = brother/sister primary 3 = divorced 3 = Hindu 2 = Black
4 = cousin 3 = up to end 4 = widow/(er) 4 = Jewish 3 = White
5 = grandparent primary 5 = Animist 4 = Indian
6 = grandchild 4 = up to mid 6 = Buddhist 5 = Other
7 = aunt/uncle secondary 7 = Rastafarian (specify)
8 = nephew/niece 5 = up to end 8 = Other
9 = Other secondary Specify if other
(specify) 6 = college or 
equivalent
7 = university or 
equivalent
Livelihood activities codes
1 = Small scale fishing
2 = Industrial fishing
3 = Gardening
4 = Agriculture
5 = Gleaning
6 = Student (including remittances)
7 = Domestic cleaning work
8 = Manual labour
9 = Shop worker
10 = Office work
11 = Tourism
12 = Extraction of seafood
13 = Fish/seafood processing
14 = Builder
15 = Cafe/ restaurant worker
16 = Owner of a fishmonger
17 = Bar owner
18 = Day labour (works for daily payment)
19 = Stay home: retired
20 = Stay home: invalid or take care of 
kids
21 = Aquaculture
22 = Handicraft
23 = Extraction of forest products
24 = Makes or repairs fishing nets
1
